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T IS significant that at the present time makers of 





textile assistants for use by dyers, printers, and fin- 





ishers, are utilizing an ever increasing range of com- 







plex chemical substances many of which were scarcely 
known ten years ago. So rapidly are these newer products 
being discovered and the conditions for their large scale 


manufacture at reasonable prices being established that 





there is a real danger of a position arising in which the 






dyer and finisher will be found using assistants with whose 
chemical composition and nature he is quite unfamiliar. 
It is from a realization of this condition of affairs that the 
present article is written, it being thought useful that 
attention should be drawn to the chemistry of several of 
the assistants now in use or which are likely to be used 
in the near future. 

In searching through the patent literature dealing with 
textile assistants (and it may here be remarked that this 
is, as yet, practically the only source of information con- 
cerning the newer textile assistants) it is at once noticed 






































that so-called quaternary ammonium compounds receive 
a great deal of attention. A pentavalent nitrogen atom 
is the basis of such compounds thus: 


R R 


' R, 
Net 
NR, 
Pa te 
R. R. 


and it would seem that makers of textile assistants are 
Al- 


ready quite a number of quaternary ammonium compounds 


exploiting this type of compound very extensively. 


have been found very valuable in printing, stripping of 
colored materials, and for improving the fastness to water 
and perspiration of direct dyeings on cotton; there are 
indications that they can also be used to give cotton an 
affinity for acid dyestuffs. 

Of course, such a simple substance as ammonium 
chloride (NH,Cl) is a quaternary ammonium compound 
in so far as the nitrogen atom present is pentavalent, but 
it has no special value as a textile assistant. The quaternary 
compounds now being exploited are those in which the 
radicles R,, R., etc., are specially selected, and in many 
instances these radicles are of considerable complexity. 
But there is quite an old example in a product used for 
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facilitating the discharging and resisting of indigo and 
vat colors in printing of a useful textile assistant having 
a quaternary structure as is seen from its formula shown 
below : 


CH, 
ZCH, 
a 


~ 
C,H, 
s CH,.C,H, 


There is also a tendency to use quaternary ammonium 
compounds in which the nitrogen atom forms part of a 
heterocyclic ring system, for example, pyridine and quino- 
line. But perhaps the most useful manner of dealing with 
these compounds is to describe some of those which have 
actually been shown useful for particular purposes and a 
commencement will be made with quaternary ammonium 
products which have the effect of making direct dyeings 
on cellulose fibers faster to bleeding when wet, and more 
resistant to perspiration. 

It is well known to dyers that Chlorazol Fast Red K 
produces direct dyeings on cotton goods which are only 
of moderate fastness to washing, especially if the depth of 
shade is considerable. Yet if a dyeing produced with 
this color is steeped for a few minutes in a warm solution 
of octodecyl pyridinium bromide (E. P. 398,175), then 
rinsed and dried, its fastness to washing and perspiration 
is much improved. Similar results can be obtained with 
Now these assistants are 
quaternary ammonium compounds whose constitution fits 
them especially for this purpose. Their composition is 
shown below, it being recognized that they must contain 
a pentavalent nitrogen atom which also forms part of a 
heterocyclic ring, and at least one aliphatic residue con- 
sisting of a chain of not less than 12 carbon atoms. 


\ 


4 


4 
C,H; Br 
Octodecyl pyridinium bromide 


cetyl pyridinium bromide. 





\ 
N 


i * 
Coie Br 


Cetyl pyridinium bromide 
The constitution of these compounds is worth close 
attention for they are typical of many other compounds 
which are finding the special uses in textile treatment with 
which this article deals. 


Firstly, they are formed from pyridine which has the 
following formula: 


CH 


os 
CH CH 


representin i 
| “ . ch CH 

N \ . f 

It is a basic substance somewhat resembling ammonia 
and in which the nitrogen atom is trivalent and not penta- 
valent. Today, pyridine is largely used for adding to dye 
baths, especially vat liquors, for the purpose of increasing 
the dispersion of the dyestuffs present. Pyridine has the 
special property of easily adding to itself a molecule of an 
alkyl iodide or bromide (methyl bromide is the simplest 
representative of this type of substance) to form the fol- 


lowing product in which the nitrogen atom at once be- 
comes pentavalent : 


\ 


N 
ye 
CH, Br 
Methyl pyridinium bromide 

and apparently it is not until the nitrogen atom is penta- 
valent that the compound possesses the special property 
of making direct dyeings on cotton faster to washing. 
There seems to be the further condition that the alkyl 
bromide added to the pyridine must be of high molecular 
weight—methyl bromide is too simple—and for this reason 
the alkyl bromides used must be chosen from those having 
not less than 12 carbon atoms in their molecule. Octodecyl 
and cetyl bromides conform to this requirement and thus 
they appear in the compounds enumerated above as being 
satisfactory. 

These alkyl bromides of high molecular complexity have 
mainly become available as the result of progress in the 
hydrogenation of natural fats and waxes whereby fatty 
alcohols are produced. These alcohols, of which octodecyl, 
lauryl, and cetyl alcohols are examples, can then either 
be sulfonated to form soap substitutes or they may be 
reacted with bromine in the presence of phosphorus to 
give the corresponding bromides. It is thus evident that 
the soap substitute section of the textile assistant industry 
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is intimately linked with the manufacture of assistants 
from improving dyed materials. 

Quaternary ammonium compounds of the pyridinium 
type may also be employed for stripping vat and insoluble 
azoic dyes from dyed cotton (E. P. 422,466). In this case 
it is not essential that the quaternary ammonium com- 
pound should have its nitrogen atom as part of a hetero- 
cyclic ring system, but it is stated that the aliphatic residue 
should contain not less than ten carbon atoms. Thus 
while it is possible to use octodecyl and cetyl pyridinium 
bromides as described above, it is equally satisfactory to 
use an ammonium compound (trimethylcety] ammonium 
bromide) free from pyridine as shown below: 


CH, 
Z-CH, 


CH, 
Saamien 


Trimethyl-cetyl-ammonium bromide 


Br—N 


These complex stripping agents are now proving ex- 
ceptionally useful in the dyehouse and recently F. M. 
Rowe and G. Owen (J. Soc. Dyers and Col., 1936, 52, 
205) have investigated the manner in which they are able 
to assist the removal of dyes so fast to washing as those 
of the vat and insoluble azoic series. 

It appears that one of these products (a quaternary 
ammonium compound of the type indicated above) has no 
effect of itself on an azoic dye and that in the stripping 
process it must be assisted by the presence of alkali and 
sodium hydrosulfite. Under these conditions, that is, 
heating the dyed cotton in a bath containing 2 per cent of 
this product, 4 per cent of sodium hydrosulfite, and 3 per 
cent of caustic soda, for about three-quarters of an hour, 
the deeply colored material is stripped to a pale yellow. 
This residual color can then be removed by treatment for 
about one-half hour in a solution of sodium hypochlorite 
of one-quarter to one-half degree Tw. followed by rinsing, 
souring, and rinsing. In the absence of the product 
mentioned there is very little reduction of color; also no 
stripping takes place if the sodium hydrosulfite is omitted. 

From the investigations of Rowe and Owen it seems 
that the main function of this product is that of solubiliz- 
ing the azoic dye pigment within the cotton so that it can 
be more readily and completely reduced and thereby be 
destroyed by the sodium hydrosulfite. The decomposition 
products formed in this reduction are the same as when 
the azoic dye is destroyed by sodium hydrosulfite apart 
from the fiber. 

This view is more or less confirmed by the fact that the 
azoic dyes can be brought into solution by heating them 
with this product and caustic soda. A solution is obtained 
which can be filtered, and when applied to cotton it has 
moderate dyeing properties so that the cotton becomes 
colored to a pale or medium shade. So far, this has not 
proved a practical method of dyeing with insoluble azoic 
dyes. 

The quaternary ammonium compounds are thus char- 
acterized in having exceptional dye dispersing properties 
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and there is the possibility that further work along these 
lines will result in a new dyeing technique. 


Before leaving the quaternary ammonium compounds it 
will be useful to refer to a peculiar property which they 
have in giving to cellulose fibers an affinity for acid dyes. 
This is obviously an important property since it would 
he extremely valuable if cotton and viscose or cupram- 
monium rayon could be modified so that. they dyed with 
the acid dyes commonly used for wool, for there is the 
fact that many of these acid dyes are much brighter than 
ordinary direct colors. This feature of quaternary am- 
monium compounds is referred to in E. P. 440,647; it 
deals with compounds in which the nitrogen atom may be 
part of a heterocyclic ring system or not, while there should 
also be present in the molecule an aliphatic residue hav- 
ing not less than eight carbon atoms. In applying such 
compounds to cellulose fibers it is advantageous to have 
present a small proportion of formaldehyde since this in- 
creases the fastness of the resulting dyeings to washing. 
Incidentally it has been found that such quaternary com- 
pounds may be added to viscose spinning solutions so 
that the resulting rayon then has an affinity for acid wool 
dyes. 

Methyl-dibutyl-dodecyl ammonium bromide and stearyl 
pyridinium chloride are among the substances recom- 
mended for this treatment of cellulose fiber. The com- 
position of the former compound is given below, while 
the latter substance is identical with octodecyl pyridinium 
chloride and the composition of this (the bromide) has 
already been given. 


Methyl-dibutyl-dodecyl ammonium bromide 


In treating viscose rayon materials (2 kg.) it is recom- 
mended to work them in a solution containing 200 grams 
of the quaternary ammonium compound in 40 liters of 
water and then dry. 

It will by now have been recognized that in searching 
for new textile assistants the makers are investigating 
the most complex substances, many of which a few years 
ago would have been little suspected of being at all useful. 
But even more unlikely compounds have recently proved 
to be valuable; these are certain complex compounds of 
sulfur and phosphorus which have not only been found 
useful for improving direct dyeings but which have proved 
beneficial in the vat dyeing of cellulose fibers. 

Most dyers will be familiar with the fact that the com- 
mon hydrogen compounds of sulfur and phosphorus are 
sulfuretted hydrogen (the gas with the odor of bad eggs) 
and phosphine which also is an evil smelling gas resem- 
bling bad fish. Phosphine, as prepared by heating phos- 
phorus with caustic potash, is spontaneously inflammable. 
As will be seen from the following formulae: 
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H H 

ff OH 
* *y 

Sulfuretted hydrogen Phosphine 
the sulfur is divalent and the phosphorus is trivalent, 
and in this form the compounds have no particular use 
for textile treatment. But by replacing the hydrogen atoms 
with organic radicles and by further treatment with alkyl 
halides (methyl and ethyl iodides and bromides are ex- 
amples of these) it is possible to form compounds. in 
which sufur is tetravalent and the phosphorus penta- 
valent. These more complex compounds resemble. the 
quaternary ammonium compounds in being basic and being 
useful as textile assistants. The nature of these changes 
so that sulfonium and phosphonium compounds are formed 
is indicated below: 


H H 


/ 
S P—H 


‘ ~ 
H H 


Sulfuretted hydrogen Phosphine 
C,H, C.H, 
” 
S P—C,H, 
D \ 
C.H, C,H, 
Ethyl sulfide Triethyl 
; phosphine 
CH, C.H, 
f ZCH, 
I — S—C.H, i—_—k 
\ \GHs 
C.H, C,H, 
Triethyl sulfonium iodide Tetraethyl 
phosphonium iodide 
CH, CH, 
/ ZoH, 
HO — S—C,H, HO — PO 
NaH, 
C,H, C,H, 
Triethyl sulfonium Tetraethyl 


hydroxide phosphonium hydroxide 


From the considerable amount of attention which is 
now being given to sulfonium and phosphonium compounds 
it would seem that in the near future dyers and finishers 
will be using many of these as textile assistants. For 
example, it may be mentioned that by the addition to 
the dye bath of phosphonium or sulfonium compounds 
containing at least one aliphatic or aromatic residue hav- 
ing not less than six carbon atoms it is possible to secure 
better penetration of the textile material and more level 
dyeings. Suitable compounds of this type are stated 
(E. P. 435-443 and 435,444) to be trimethyl-octyl phos- 
phonium hydroxide, triethyl-cetyl-phosphonium bromide, 
dimethyl-octodecyl sulfonium hydroxide, and dipropyl- 
lauryl sulfonium bromide. Typical formulae of such 
compounds are as follows: 
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CH, 
ZAK, 


HO — P. 
N\cH, 
CH, 
Tri-methyl-octyl phosphonium hydroxide 
C,H, 


Br — S—C,H, 


C,.H,, 
Di-propyl-lauryl sulfonium bromide 
and it is found satisfactory to add about 0.05 grams of 
either of these compounds to the vat dye liquor to secure 
level well penetrated dyeings. 

It is important to notice the basic character which is 
associated with and is dependent on the sulfonium and 
phosphonium structure, for it is this which gives the 
compounds properties to make them useful as textile as- 
sistants. An example of this is mentioned in E. P. 439,675 
which covers processes for treating wool so that it has a 
better affinity for acid dyes and allows it to be dyed at a 
lower temperature than usual or with the assistance of 
less acid so that the quality of the wool is better preserved 
during dyeing. The wool is first treated (in some in- 
stances it can be treated simultaneously with the dyeing, 
that is, the compounds used can be added to the dyebath) 
with a suitable sulfonium or phosphonium compound and 
is then dyed in the usual manner except that the conditions 
of dyeing are milder. Thus wool is treated for one hour 
at 50° C. in a solution containing 3 grams of tri-ethyl- 
dodecyl phosphonium bromide so as to absorb this sub- 
stance, and is then dyed with an acid wool dye at 60° to 
90° C. with the assistance of sulfuric acid. The phosphon- 
ium compound within the wool acts as a mordant and at- 
tracts the acid dye into it. Obviously the basic character 
of this compound allows it to form a salt with the absorbed 
dye. 

According to E. P. 437,274 quaternary ammonium, 
sulfonium, and phosphonium compounds also are of spe- 
cial importance in the dyeing of acetate rayon. Actually 
they allow this type of rayon to be dyed in fast shades by 
means of acid and chrome mordant dyes which would 
otherwise have only a poor affinity for the rayon. The 
compounds found serviceable are those having at least 
one aliphatic residue containing not less than ten carbon 
atoms, and among these may be found octodecyl py- 
ridinium bromide, cetyl-trimethyl ammonium bromide, 
dimethyl-cetyl sulfonium methosulfate, and cetyl-trimethyl 
phosphonium bromide. The following is an example of 
the manner in which these special dyeing processes are 
arried out: 

Firstly acetate rayon stockinette is treated at 75° C. 
for one-half hour in an aqueous solution of 3 per cet.t 
octo-decyl-trimethyl ammonium methosulfate; it is then 
rinsed and dyed at 50° to 80° C. with 3 per cent of Solo- 
chrome Brown MG and 2 per cent of acetic acid. To- 
wards the end of the dyeing operation there is added 1 
per cent of acetic acid and 1% per cent of sodium bi- 
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clLromate and the dyeing continued for a further one-half 
hour at 80° to 85° C. In this manner a brown shade 
fast to light and washing is produced and this with good 
exhaustion of the dyebath. 

The principle underlying such a process as that de- 
scribed above is that the rayon can absorb the quaternary 
ammonium (or sulfonium or phosphonium) compound 
because of its basic character, and that in turn this com- 
pound within the rayon can then attract to itself the 
chrome mordant dye. Following this, the complex 
quaternary ammonium compound + dye can be chromed 
to form a fast and even more complex pigment within the 
rayon. 

Perhaps even more interesting is the fact that these 
same compounds can be applied to the acetate rayon so 
as to give it an affinity for direct cotton dyes which nor- 
mally resist this type of rayon perfectly. For example, 
if the rayon is first treated with 3 per cent of tricety] 
pyridinium bromide for one-half hour at 60° C. it can then 
be dyed yellow by means of Chrysophenine G in the pres- 
ence of 3 per cent of acetic acid in a dyebath at 75° C. or 
blue. with Chlorazol Fast Blue FFKS from a neutral 
dyebath. 

There is yet another direction in which quaternary am- 
monium and phosphonium compounds can be used to assist 
dyeing. It is found (E. P. 443,588) that certain of these 
compounds can be applied to cotton so as to give it an 
increased affinity for the leuco sulfuric acid ester salts 
of vat dyes. A number of these solubilized vat dyes have 
but little affinity for cotton, and further, because they 
also are not very soluble in water it is difficult to make 
use of them. It is therefore quite a valuable feature of 
the quaternary ammonium and phosphonium compounds 
that they can act as a mordant towards these dyes which 
otherwise could not be satisfactorily used. 
not every compound is 
among those which are: 


Of course, 
suitable but the following are 
octodecyl pyridinium bromide, 
triphenyl-benzyl-phosphonium chloride (prepared by heat- 
ing together benzyl chloride and triphenyl phosphine), and 
triphenyl-3 :4-dichlorobenzyl phosphonium chloride. The 
latter compound has not hitherto been described and its 
formula is therefore given below: 


C,H, 
cl oo 
C,H, 
CH,,.C,H,.Cl, 
Triphenyl-3 :4-dichlorobenzyl phosphonium chloride 
In using a compound of this type with indigosol dyes 
the following method is employed: 
Firstly the cotton fabric is impregnated with triphenyl- 
3 :4-dichlorobenzyl phosphonium chloride by treating 100 
grams of the fabric for one-half hour at 35° C. in one 
liter of water containing 5 grams of this phosphonium 
chloride. The fabric is then dyed for one-half hour at 
30° to 40° C. in a bath containing 3% grams of the in- 
digosol dye together with 35 grams of sodium sulfate and 
10 grams of sodium nitrite. It is then withdrawn, squeezed, 
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and the full shade developed by oxidation by immersion 
in a hot liquor containing 35 c.c. of concentrated sulfuric 
acid per liter. Finally the fabric is rinsed and soaped 
at the boil. The oxidation takes place as a result of the 
reaction between the sodium nitrite and acid. It is found 
that the shade thus produced is much deeper than if the 
quaternary ammonium compound were not used. 

In concluding this review of the new developments with 


quaternary ammonium and sulfonium and phosphonium 
compounds in the manufacture of textile assistants, it may 
be me~cioned that more recently it has been discovered 
that such compounds can form the basis of new dyes 
for wool and acetate rayon. It would therefore seem 
that their field of utility will shortly be much further 
widened. 


—--@ © ——_ 


Second Annual 


C.A.T.C.C. Summer School’* 


N average daily attendance of 90 persons consist- 
ing mainly of the younger textile dyers and chem- 
ists in Canada featured the second Summer 

School of the Canadian Association of Textile Colorists 
and Chemists held in Hamilton, Ontario, during the week 
of August 17th. At the conclusion of the School sessions 
on Friday, August 21st, executive officers of the C. A. T. 
C. C. expressed themselves as highly gratified at the suc- 
cess of the enterprise and indicated that its educational 
value was of enormous value to the textile industry. 

The first Summer School in Canada for textile dyers 
and chemists was held last year in Hamilton, Ontario, and 
was organized by the executive officers of the C. A. T. C. 
C. which had been formed a few months previously. The 
School was held in the classrooms and laboratories of the 
Hamilton Technical School and proved to be an unques- 
tioned success from the viewpoint of disseminating worth- 
while technical information relating to textile dyeing, 
printing, and finishing. 

The success of the first Summer School in 1935 con- 
vinced the executive officers of the C. A. T. C. C. that it 
should be made an annual feature of their activities and 
accordingly arrangements were made to hold this year’s 
Summer School at Hamilton from August 17th to Aug- 
ust 21st inclusive. The School ended on Friday, August 
21st after five afternoon and five evening sessions when 
fully qualified lecturers addressed those in attendance 
and answered questions relating to various phases of dye- 
ing and printing. 

Mr. E. P. Carney, president of the C. A. T. C. C., 
occupied the chair at the evening sessions and thanked 
the various lecturers who so generously provided much 
valuable technical information and travelled great dis- 
tances to attend the School. In addition to dyers and 
chemists from textile mills in Ontario, representatives of 
Quebec mills including Paton Manufacturing Co. Ltd., 
Bruck Silk Mills Ltd., Belding-Corticelli Ltd. and other 
mills attended the various sessions. The National Re- 
search Council was represented at the School by Dr. P. 
Larose and the Quebec Section, C. A. T. C. C. was rep- 
resented by W. King, secretary-treasurer. 





*Canadian Textile Journal. 
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The program of lectures at the 1936 Summer School 
differed from that of last year when the papers dealt 
with the dyeing, bleaching and finishing of the various 
textile fibers. The lectures this year dealt with the ap- 
plication of the various classes and types of dyestuffs 
on all classes of textile raw stock, yarns and piece goods 
and covered an exceptionally wide field. During the 
closing day of the session the various phases of textile 
printing were dealt with as well as standardization tests 
of color fastness, washing, light, and perspiration. 


The subjects discussed and the various lecturers and 
assistants present at the Summer School on the various 
days are as follows: 


Monday—‘“Dyeing Union Goods,” C. H. A. Schmitt and 
W. Loebel of Sandoz Chemical Works, Ltd. 


Tuesday—“Vat Dyes,” T. W. Whattam of Canadian In- 
dustries Ltd. “Sulfur Dyes,” Fred Fischer of E. I. 
duPont de Nemours and Co. Inc. 


Wednesday—“Dyeing of Direct, Developed and Acetate 
Colors.” E. W. Pierce and H. Ford of the Ciba 
Company. 

Thursday—‘‘Dyeing Acid and Chrome Colors,” J. C. 
Tebbetts and W. A. Small of American Aniline 
Products, Inc. 


Friday—‘“Printing and Standardization Tests,” E. W. 
Camp and New York representatives of National 
Aniline and Chemical Co., Ltd. 


The fall session of the Canadian Association of Tex- 
tile Colorists and Chemists start in October, the Ontario 
Section meeting on the first Saturday of the month and 
the Quebec Section meeting on the third Saturday of the 
month. Lectures will be given before the Sections monthly 
during the fall and winter and arrangements are now 
being made to obtain the necessary lecturers. At present 
membership of the two Sections represents fully 80 per 
cent of the dyeing and finishing division of the textile in- 
dustry and in the short space of a year and a half the 
Cc. A. T. C. C. has come to be regarded by those in the 
trade as a vigorous and constructive force for the dis- 
semination of knowledge on all phases of textile dyeing, 
printing, finishing and textile chemistry. 
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LTHOUGH synthetic vat dyes are a product of 
the present century, there occur two of them 
among the natural coloring matters used in past 

days. Tyrian Purple was the aristocrat of the dyestuffs 

used in the ancient world. This was obtained from a 

shell fish found on the shores of the Mediterranian Sea 

and has been proved to consist of a Dibrom indigo. Indigo, 
itself, was also highly thought of and has been found on 
mummy cloths in Egyptian tombs dating back many many 
centuries. Indigo is still the last word in fastness to the 
popular mind, although the technical man nowadays finds 
many colors among the synthetic vat dyes which will 
excel indigo in its resistance to color destroying agencies. 

The general all-round fastness of the average vat color 
places this series in a class by itself, but it is not fair to 
assume that; because a color is a vat color, it is necessarily 
fast to everything. The legend of fastness which has been 
built up around the anthraquinone vat dyes does not ex- 
tend itself to all the indigoid colors. However, so out- 
standing is the fastness of certain of the vat colors, that 
it has become the custom in some countries to designate 
garments dyed or printed with vats with a special label 
guaranteeing fastness and wearability. 

From a chemical point of view, vat colors fall into two 
groups—the indigoids and the anthraquinones. 





QUALITIES OF ANTHRAQUINONE VAT 
COLORS 


The anthraquinone vats show generally superior fastness 
to the indigoids, particularly with regard to chlorine. The 
vat colors, indigoid and anthraquinone alike, are insoluble 
in water and are sold both as powders and as pastes. 
They find a small use as pigment colors where fastness 
to light is essential, as, for example, in paper dyeings, 
but their largest use by far is for the production of fast 
shades on cotton and viscose, skein or piece, dyed or 
printed. Cotton house dresses, shirtings, embroidery 
yarns, fancy sewing threads, yarns for the colored edg- 
ings of towels, casement cloths, draperies, awnings, printed 
viscose dress goods, are some of the styles of fabric in 
which the vat colors are used on account of the fastness 
demands. 









*Address delivered at the Summer School of the Canadian 
Association of Textile Colorists and Chemists, held at Ham- 
ilton, Ontario, August 17th to 21st, 1936, as printed in Canadian 
Textile Journal. Canadian Industries, Ltd. 
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Vat Dyes’ 


Qualities of Indigoid and Anthraquinone Vat Colors 
and Methods of Application to All Textile Fibers 


T. W. WHATTAMt 











For the moment, we will confine ourselves to general 
considerations in the application of the vat colors to cot- 
ton. In the insoluble powder or paste form the vat colors 
have no affinity for cotton and it is necessary to get them 
into solution in order to take advantage of their dyeing 
properties. To do this, we have to make a temporary 
chemical change in the molecule of the dye. Coming back 
to the formula for the minute, it will be seen that one 
chemical grouping is common to both the indigoid and 
anthraquinone vats, namely, the C:O group. 

If a vat color is treated with sodium hydrosulfite, which 
is a reducing agent, this C:O group is attacked and con- 
verted into C-OH. The compound thus formed is still 
practically insoluble in water but in the presence of caustic 
soda this compound is converted into the sodium salt, 
C-ONa, which readily goes into solution. This new solu- 
ble sodium salt which we have formed is what is called 
the leuco compound and is often quite different in color 
from the original parent dye. The indigoid colors, with 
the exception of a very few members, give leuco com- 
pounds which are all yellow, running from greenish yellow 
to golden yellow and, as a matter of fact, this serves as a 
rough distinction between the anthraquinone dyes, since 
the latter on reduction usually give dark colored shades 
of blue, violet, brown and so on. 





PROCEDURE WHEN DYEING VAT COLORS 
ON COTTON 


In dyeing vat colors on cotton, the modern practice is to 
use caustic soda and hydrosulfite exclusively in order to 
get the color into solution. This dissolving of the color 
is usually done in a small volume of liquor at the appro- 
priate temperature and the concentrated dye solution so 
obtained is poured into the dye bath, from the water of 
which dissolved oxygen has been removed by the addi- 
tion of a small amount of caustic soda and hydrosulfite. 
The gocds to be dyed are then entered and the dyeing 
usually takes place fairly rapidly. When dyeing is com- 
plete, the goods are still the color of the leuco compound 
and not of the original dyestuff itself, and we now have to 
reverse the process whereby we got the dye into solution 
and convert the soluble leuco compound into the original 
insoluble dyestuff. To do this, obviously the hydrogen 
introduced by the action of the sodium hydrosulfite has 
to be removed, which may be done by either air oxidation 


or oxidation by means of chemical compounds. Common 
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practice is to lift the goods from the dye bath and squeeze 
or drain off excess liquor, when oxidation begins, and 
in most cases proceeds quite rapidly. To speed up the 
process, a souring with acid may be resorted to or a treat- 
ment in a bath of oxidizing agent, such as sodium bi- 
chromate, a sodium perborate or peroxide. In most 
cases it is considered preferable not to wash before oxida- 
tion is fairly well underway, otherwise there is danger 
of removal of some of the soluble leuco compound, with 
the possibility of this removal being uneven and so giving 
rise to streaky dyeings. This is especially the case with the 
cold dyeing vat colors which will be referred to later and 
which are extremely soluble in the leuco form. 

Finally, there must be a soaping treatment if the best 
possible results are to be obtained from the point of view 
of brilliance of shade and of fastness (to light particu- 
larly). This soaping also removes loosely adhering surface 
color and stops rubbing of the color. This soaping prob- 
ably causes some physical change in the condition of the 
dye on the fiber whereby the fastness is improved and it 
also has a great deal of influence on the shade in certain 
cases. The soaping should be at or near the boil and 
should be continued until no further change in the shade 
takes place, as determined on a large scale by samples 
taken at short intervals. On a laboratory scale, we usually 
allow thirty minutes for complete soaping. 


VAT COLORS SHOULD BE THOROUGHLY 
WET OUT 

It cannot be too strongly stressed that extreme care 
with every stage of the operations is essential to the 
success of vat dyeing. The vatting of a color, that is to 
say, the getting of it into solution by means of hydro- 
sulfite and caustic soda, is perhaps the most important 
part of the whole operation, since any scamping in this 
operation will cause trouble throughout all subsequent 
processing. A thorough wetting-out of the dyestuff is 
essential, otherwise there will be undispersed particles of 
color floating around in the dye bath which will stick to 
the goods and cause spots, or, at best, the color value of 
the non-dispersed dye will be lost. 

In recent years the physical condition of vat colors as 
offered to the dyer has been vastly improved and the 
modern production wets out very much more easily than 
used to be the case some years ago. However, this does 
not relieve the dyer of the necessity of being very sure 
that the dye is completely wet out before proceeding to 
add the caustic soda and the hydrosulfite. The amounts 
of these two assistants must be carefully watched; too 
little caustic will mean that some undissolved dye will be 
in the dye bath; too little hydrosulfite means that the 
dyestuff cannot be properly reduced and dissolved, and in 
such cases a proportion of the dye does not get fixed on 
the fibers and will wash off and be lost. On the other 
hand, too much of these ingredients may cause over- 
reduction of the vat dye, sometimes with a decided change 
in shade and, at best, with a loss in brightness. Excess 
of these reagents will also affect the level dyeing and 
penetration. 
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A muddy-looking solution of a precipitated bath is 
generally a sign of insufficient caustic soda, since the 
leuco compound cannot, under these conditions, be prop- 
erly dissolved. As to the sufficiency of hydrosulfite, this 
may be determined by the appearance of the dye bath in 
many cases. Every vat color has a definite color for its 
leuco compound and these are listed in the manufacturers’ 
shade cards. In the case of a pink, for example, which 
is listed as having a yellow leuco compound, the dye bath 
must be yellow in color and not pink before the goods 
are entered. Another way of checking the hydrosulfite 
content is the use of paper which has been dipped in a 
suspension of Indanthrene Yellow G (C. I. 1118) and 
dyed. This color is very easily reduced by hydrosulfite 
and changes to a cornflower blue when converted into the 
leuco compound. A spot of liquid from the dye bath 
dropped on this paper should produce a cornflower blue 
shade inside of three seconds, otherwise a deficiency of 
hydrosulfite is indicated. 

Another way which is often used to check the condi- 
tion of the dye bath is to run a little of it from a pipette 
down the side of a glass beaker, when any undissolved 
color is very readily seen. 

Finally, there is another factor in the vatting of the 
dyestuff, namely, the temperature. This too is quite im- 
portant. High temperature means over-reduction—too 
low a temperature means imperfect solution. In the 
manufacturers’ shade cards the ideal temperatures of vat- 
ting are listed against every dye. In some cases, dyes 
admit of variations from the given figure but it is always 
wiser to stay at the recommended temperature, if possible. 

Hence, in considering the preparation of vat colors for 
the dye bath, we have to keep in mind four variables— 
the color, caustic, hydrosulfite and temperature. In view 
of the information available in the shade cards, we do 
not propose to give here any details for individual dyes, 
but we would like to point out that from the dyer’s point 
of view the vat colors, when applied to cotton, fall into 
four dyeing groups. 

SUITABLE TEMPERATURES FOR COLOR 

REDUCTION AND DYEING 

First of all, the indigoids form a group by themselves. 
They need less caustic soda than the anthraquinone vat 
colors for their reduction but they usually need a higher 
temperature for vatting—160° F. or over. 

The anthraquinone vat colors divide themselves into 
three groups: First of all, what are known as the hot 
dyeing colors, which are vatted and dyed at 140° F. These 
need the largest amounts of caustic soda and, when dyed 
at 140° F., show very good affinity for cotton. In fact, 
it is usually necessary to add a retarding agent to the dye 
bath in order to ensure level dyeing. Glue is good for 
this purpose. Then there are the cold dyeing colors, in- 
dicated by “K” at the end of the name in the case of the 
indanthrenes and by “A” in the name in the case of 
Ponsol colors. These are vatted at 120° F., but are best 
dyed cold, in other words, about 75° F. The leuco com- 
pounds of this class of color are very soluble and raising 
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of the temperatures of the dye bath or the presence of too 
much caustic soda will keep them off the fiber. They 
only need about one-quarter of the amount of caustic soda 
which is required by the hot dyeing colors. 

It is common practice to add salt to the dye bath with 
the cold dyeing colors to get a better exhaustion. These 
cold dyeing colors, as previously mentioned, should be 
quite well oxidized before being washed to avoid removal 
of soluble leuco compounds from the fiber; salt in the 
first wash water will also be helpful. The cold dyeing 
vat colors may be dyed up to 100° F. but the affinity 
at this temperature is not so good as when dyed cold. 

The third group of anthraquinone vat dyes is a small 
one comprised of colors which are intermediate between 
the hot and the cold dyeing colors in their requirements 
as to temperature and caustic soda. They also need a 
certain amount of salt for exhaustion. Colors of this 
group may be dyed along with colors of the cold dyeing 
group but the application of hot dyeing colors along with 
cold dyeing colors is not generally recommended. The 
conditions of temperature, concentrations of caustic soda 
and hydrosulfite, given by the manufacturers in the shade 
cards are the ideal conditions for each particular group 
of colors and, while variations to a certain extent are 
permissible, such variations usually involve the sacrifice 
of a certain amount of color value. Jade green is perhaps 
an exception to this, since it dyes equally well by all three 
methods. In the manufacturers’ shade cards there are 
usually notations as to alternative methods of dyeing, 
which will serve as a guide in selecting dyes which are 
to be used in combination with each other. 

Some of the vat colors, noticeably the indanthrene blues, 
are best vatted in the full volume of the bath which is 
to be used for dyeing. This is because the leuco com- 
pound of these blues is less soluble than the general run 
of leuco compounds. If the color is reduced in a con- 
centrated vat, the water for the dye bath must be pre- 
viously heated to the correct dyeing temperature and 
must be sharpened with caustic soda and hydrosulfite 
before adding the concentrated solution of the leuco com- 
pound. This is to prevent the precipitation of the vat dye, 
which might result from oxidation by the air dissolved 
in the water of the dye bath. 


CONDITIONS CONTROLLING ADDITIONS OF 
HYDROSULFITE 

The amounts of hydrosulfite actually used for any par- 
ticular dyeing will naturally vary with the type of machine 
being used. For example, if dyeing is done in a closed 
machine where access to air is almost impossible, there 
will naturally be less consumption of hydrosulfite as com- 
pared, for example, with winch dyeing where the pieces 
are pulled out of the liquor and drawn through the air 
for a certain portion of the time. Naturally, in this latter 


case, an excess of hydrosulfite must be added to the dye 
bath to ensure that the vat color will not fall out of 
solution during the dyeing process. 

It is highly important to keep the vat dye in the soluble 
leuco condition all the time during dyeing, otherwise there 
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will be spots and streaks on the fabrics, therefore it may 
at times be necessary to add more hydrosulfite to the dye 
bath during the dyeing to ensure that the dye shall remain 
all the time in perfect solution. The addition of hydro- 
sulfite is, of course, determined by the appearance of the 
dye bath. If it shows signs of changing from the color 
of the leuco compound to the color of the parent dye, or if 
it fails to produce the blue on Indanthrene Yellow paper, 
there should be no hesitation in adding more hydrosulfite 
immediately; but if the weight of hydrosulfite required 
under any given conditions is more than twice the weight 
of caustic soda originally used, then along with the hydro- 
sulfite more caustic must be added, since the hydrosulfite, 
when it decomposes in reducing the dyestuff, forms a com- 
ponent which has an acid reaction and, therefore, the use 
of too much hydrosulfite may cause the alkalinity of the 
bath to fall to a point where it is no longer able to keep 
the leuco compound in solution. 

If the vat color falls out of solution during the dyeing 
for this, or any other reason, it is often extremely difficult 
to get it back into solution and, in most cases, the dye 
bath has to be thrown away. It will be seen that the 
makers’ recommendations as to the amounts of caustic 
soda and hydrosulfite are only guides and minimum figures. 
The actual quantities needed in practice for any particular 
machine can only be determined by the man on the job 
who is watching the lots go through and who can observe 
the condition of the dye bath from the start of the dyeing 
to the finish. Of course, once he has determined the 
necessary amounts for his dyeing process, he is then able 
to establish his own formula, which should not have to be 
varied afterwards. 

A final caution with regard to preparation of the dye 
bath is that soft water should be used wherever possible 
in all operations of vat dyeing. Hard water will cause 
scum which is often difficult to keep off the cloth. It may 
also cause precipitation of the dyestuff and, in most cases, 
hard water gives an inferior color yield. 

TYPES OF EQUIPMENT FOR DYEING VAT 
COLORS ON COTTON 

As to equipment for the dyeing of vat colors on cotton, 
obviously the ideal arrangement is one which allows the 
least possible contact of the fabric with the air. Hence, 
bent sticks which allow cotton skeins to stay under the 
surface of the liquor are preferable to straight sticks, 
which would hold a certain portion of the skeins out in 
the air all the time. This is not to say that vat colors 
cannot be dyed on skeins on straight sticks, for this is 
being done, but there is naturally more danger of uneven- 
ness than if bent sticks are used. 

Package dyeing of yarns is being successfully carried 
out. Here, of course, the system is closed and conditions 
are much more favorable. However, the use of package 
dyeing equipment calls for even greater care than usual 
in the preparation of the dyestuff, since the packages will 
act as a filter to remove from the liquor any particles of 
dye which are not dispersed and this, of course, will result 
in spots on the dyeings. 
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In the case of knit fabrics and other light weight cotton 
piece goods which will not stand the strain of jig dyeing, 
it is common practice to dye them on the winch. Here 
again, the fabric is out of the liquor for a while and more 
or less of an excess of hydrosulfite will be required ; also, 
if it is possible, the reel should be lowered so that it just 
clears the surface of the dye bath, cutting down the ex- 
posure to air to a minimum. 


JIG DYEING OF COTTON PIECE GOODS 

Dyeing of piece goods on the jig is very largely prac- 
ticed but the rolling up of the fabric on the batch roller 
must be carefully watched. Unless the fabric is laid 
down evenly, the selvedges will be uneven. It is also wise 
to keep the roll spinning when waiting for batches to be 
shaded or preparing extra additions of dyestuff, etc. An- 
other method of dyeing on piece goods which has the 
advantage of avoiding uneven selvedges and such-like 
troubles incidental to jig dyeing is the pigment pad method, 
whereby a slightly thickened suspension of a vat color 
is applied to the fabric in a padding machine. Obviously, 
here again it is essential to make sure that the dye is 
thoroughly dispersed since it is being padded in the pig- 
ment form without any addition of caustic soda or hydro- 
sulfite to help solution. There must be an extremely good 
measure of dispersion and the use of sulfonated oils or 
other dispersing agents is always resorted to to ensure 
that the color will be finely divided and thoroughly well 
dispersed throughout the padding mixture. 

The padding solution is usually thickened slightly with 
gum tragacanth, which not only helps the padding roller 
to carry the solution to the goods but also helps to keep 
the dyestuff in suspension. Coming from the padding 
machine, the pieces are rolled up and they need not be 
dried, but may be loaded directly on to a jig which is 
charged with the desired amounts of caustic soda and 
hydrosulfite at the proper temperature. The vat color is 
reduced and fixes itself to the cloth. During this treat- 
ment on the jig, the shade may be corrected, if necessary, 
by the addition of dyestuff to the reducing bath of caustic 
soda and hydrosulfite. Some dyers prefer to pad the 
shade slightly weaker than the final shade and then top 
up on the jig. By this means, an improvement in the 
penetration in the case of dark shades may be effected. 

When the fabric is on shade, the caustic soda-hydro- 
sulfite solution is dumped, the goods are run a couple 
of ends through the empty jig or through cold water to 
oxidize, and then the color is developed in the usual way 
with boiling soap. For light shades the vat color may be 
padded on in the reduced condition, which, of course, 
offers a saving of time against the pigment pad process. 
In this case, the condition of the padding liquor must be 
well watched. It gets a certain amount of churning, 
which means oxidation, and a sufficiency of hydrosulfite 
must be present to overcome this; also the foaming of the 
padding liquor must be carefully controlled since oxida- 
tion will take place in the foam and small particles of dye 
may be precipitated in the bubbles and then find their way 
on to the fabric where they will appear on the finished 
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goods as dark spots. The addition of a wetting agent 
will help to prevent this trouble since it will cause any 
dyestuff specks that may be formed to sink immediately 
to the bottom of the padding trough. Sodium sulfide is 
also helpful in the case of the Indanthrene Blues to keep 
down the foaming. 

From the padding machine the goods pass over rollers 
to give them an airing to start the oxidation of the vat 
color and this airing is followed by treatment in an open 
washer in which oxidation is completed and soaping takes 
place. 

Raw cotton is usually dyed in closed circular machines 
and the same remarks apply here which were made in 
the case of package dyed yarns. 


ACTION OF CHLORINE ON INDANTHRENE 
BLUES 

Passing from these general considerations, I would like 
now to discuss one or two special topics in connection 
with the dyeing of vat colors. The first of these is the 
dyeing of the Indanthrene Blues. 

This linkage of 2NH groups is sensitive to oxidation 
and is converted into a complex, AZ Hydrine, which is 
greener than the parent dye. This tendency to oxidation 
decreases with the introduction of chlorine into the mole- 
cule. This explains, of course, why the Blue BCS or 
BCD type, which is a trichloro compound, is faster to 
chlorine than Blue GCD, which is the dichloro compound. 
This oxidation to the green compound may be produced, 
to a certain extent, by exposing dyed cotton, saturated 
with the alkaline dye bath, to the air. The hydrosulfite 
is first rapidly oxidized and then oxidation of the dye 
molecules begins. Hence, if dyeings of Blue BCS are air 
oxidized, they come up greener than if they had been 
given an acid bath before oxidation. In this latter case 
the caustic is removed and the chance of the formation 
of the green compound is prevented. For this same 
reason, if we wish to preserve the true reddish cast of 
Indanthrene Blues, we should avoid the use of bichromate 
and other strong oxidizing agents, otherwise we will form 
a certain amount of this green compound and we will 
not get the true shade of the blue. 

The action of chlorine on indanthrene blues is, of 
course, an oxidation with the formation of this same green 
compound. This reaction, however, is reversible, which 
explains the well-known fact that if an indanthrene blue 
has been greened over by the action of chlorine, the color 
may be sprung back by reducing agents, such as hydro- 
sulfite and bisulfite of soda, whereby the shade becomes 
redder again. Soap also appears to have a reducing action 
on this green compound and indanthrene blue dyeings al- 
ways become redder on soaping. Almost thirty minutes 
boiling with 2 per cent of soap on the weight of the goods 
is required in order to reach the end point of the reddening. 

This greenness of the shade of Indanthrene Blue BCS 
(C. I. 1114) is also tied up with the fastness to chlorine. 
For example, if the blue is reduced at too high a tempera- 
ture or for too long a time, or with excessive amounts 
of hydrosulfite and caustic soda, not only does the shade 
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become greener but the fastness to chlorine is also im- 
paired. This is probably due to removal of chlorine from 
the molecule during the extreme conditions of dyeing, 
allowing the easier oxidation to the green compound which 
we have previously discussed. 

If a dyeing of Blue BCS comes out too green, it is almost 
certain to be less fast to chlorine. In dyeing blues where 
fastness to chlorine is of the greatest importance, it is 
essential to see that excess of caustic soda and hydrosulfite 
is not used, that the reduced color is not kept too long 
before dyeing, and above all, that the temperature does 
not exceed 115° F. at any stage of the vatting or dyeing. 
If these conditions cannot be guaranteed, the addition of 
a little dextrine to the dye bath will help to preserve the 
chlorine fastness, but this addition has not value if the 
proper conditions are observed. 


ACTION OF LIGHT ON VAT COLORS DURING 
DYEING 

It has been noted, as a matter of experience, that when 
dyeing certain colors, such as Brilliant Indigo 4B and 
Indanthrene Golden Orange RRT (C. I. 1097), trouble 
was sometimes encountered in that the dyeings came out 
very streaky and for no apparent reason. This trouble has 
been traced to the effect of sunlight on the leuco com- 
pounds either in the dye bath or during the air oxidation. 
Direct sunlight falling on cotton while it is saturated with 
certain vat color leuco compounds apparently causes a 
decomposition. This change of shade is not immediately 
apparent but is observed after oxidation and soaping. 

A. E. Weber of the National Aniline Co. is the author 
of an article published in the AMERICAN DyestuFF ReE- 
PORTER Of February, 1933, summarizing the results of 
work done on this problem, in which the conclusion was 
reached that the vat dyes which show this sensitiveness to 
light while in the leuco state are chlorinated or brominated 
compounds. All indigoid colors containing halogens are 
sensitive, but not all halogenated anthraquinones. 

The blues we have just been discussing, although they 
do contain chlorine, are not sensitive. The action of the 
light appears to consist in the removal of the halogens 
from the molecule. Hence, it is always a wise precaution 
to prevent access of direct sunlight to goods which are 
in the dye bath or in process of air oxidation. 

Another effect of the action of light on fabrics dyed 
with vat colors is that a tendering effect is sometimes 
produced on the cotton on long exposure even after the 
color has been fully developed. This has been noted in 
the case of cotton or viscose casement cloths used as 
draperies in windows, and which, having been subjected 
to the prolonged action of sunlight, show serious tendering. 

This problem has been investigated by C. M. Whitaker 
on behalf of Courtaulds in England and, as a result of 
a great deal of experimental work, it was proved that 
certain vat colors had a catalytic effect in producing tender- 
ing of cellulose when exposed to air, light and humidity. 
As a result of this work, Courtaulds have published a list 
of the so-called safe colors for this class of work. This 
tendering, it may be added, was found to be the worst 


570 








when the goods were dyed with certain yellows and or- 
anges, while the blues generally showed the least tendering 
of any of the vat dyestuffs. 

Also, in the case of certain yellows and oranges it was 
noticed in the dye house that tendering of the cotton could 
be observed immediately after drying or even at times 
before drying. Direct yellows and oranges dyed on similar 
fabrics and exposed to light in the same way did not show 
any signs of tendering and, as a result of investigations, 
it has been shown that this tendering is due to the effect 
of light and air on cellulose while saturated with the 
solution of the leuco compounds of certain vat yellows and 
oranges. The cotton which had been tendered contained a 
modified cellulose, characterized by a strong affinity for 
Methylene Blue and similar to oxycellulose. 

This tendering effect is not obtained if white cotton 
padded with caustic soda and hydrosulfite is exposed to 
light and air in the absence of vat color. Variations in 
the amounts of caustic soda and hydrosulfite do not have 
any effect on the degree of tendering when using these 
particular yellows and oranges. This same tendering 
effect, however, may be produced by saturating dyed 
materials with weak alkaline peroxide solutions and expos- 
ing the wet fabric to light. Hence, it is considered probable 
that traces of peroxide are formed during the oxidation 
of the leuco compound and that this formation of peroxide 
is activated by the absorbed blue and violet rays in the 
case of yellow and orange dyes. Direct yellows dyed 
along with vat blues give the same tendering effect but 
skeins oxidized in a completely dark room will not tender. 
If the dyeing conditions are such that the cotton is not 
exposed to air until the vat color is fully oxidized, there 
will be no tendering. 


VAT COLORS IN KIER BOILING 

Sometimes vat dyed cotton yarns are knitted or woven 
into fabric along with grey yarns which need to be kier 
boiled or bleached, or both, as part of the finishing process. 
This kier boiling consists of a prolonged treatment at a 
temperature of about 180° F. with caustic soda solution. 
Under these conditions, cellulose itself will act as a reduc- 
ing agent and convert the vat dye on the cotton fiber into 
the soluble leuco form, which inevitably results in the 
soluble color bleeding on to the adjacent whites. 

In dyeing skeins intended for this class of work, it is 
obvious that special precautions must be taken to remove 
all loose color on the surface of the yarn and it is also 
necessary to choose, as far as possible, vat dyes which 
are not too easy to reduce. Indanthrene Yellow G (C-. I. 
1118) is an example of a vat color which is extremely 
easy to reduce and its use in materials for kier boiling is 
dangerous. In order to introduce another factor of safety, 
it is customary to add to the caustic liquor a chemical 
with a mild oxidizing action, which will take up the re- 
ducing power of the cellulose and help to prevent reduction 
of the vat colors. Such chemicals are sold under various 
trade names. These chemicals are also of value where a 
milder treatment is given with caustic soda preparatory 
to bleaching. (Continued on page 576) 
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Northern New England Section 


Carl Z. Draves, Chairman, Ludlow Mfg. & Sales Co., Ludiow, Mass 
Jonn N. Dalton, Secretary, Pacific Mills, Worsted Division, Lawrence. Mass. 


Rhode Island Section 
John G. Masson, Chairman, Rosemont Mill, Woonsocket, R. |. 
Raymond’ A. Pingree, Secretary, 7 Sayles Ave., Saylesville, R. |. 


New York Section 


George L. Baxter, Chairman, Bradford os Association, 
40 Worth St., New York, N 
P. J. Kenneay, Secretary, E. 1. duPont de Nemours & Co., 
61 Thomas St., New York, N. Y. 


Philadelphia Section 
Herbert S. Travis, Chairman, Rohm & Haas Co., Inc., 222 West Washington 
Square, Philadelphia, Pa 
R. W. Delaney, Secretary, National Aniline . Chemical Co.. 200 S. Front St.. 
Philadelphia, Pa. 


Piedmont Section 
Chester L. Eddy, Chairman, Renfrew Bleachery, Traveler’s Rest, S. C 
Raphael E. Rupp, Secretary, Pacific Mills, Lyman, S. C 


South Central Section 
Walter E. Hadley, Chairman, Standard Coosa Thatcher Co., Chattanooga, Tenn 
Murray B. Smith, Secretary, Standard Coosa Thatcher Co., Chattanooga, Tenn. 


Midwest Section 
Arthur T. Brainerd, Chairman, Ciba Co., 325 W. Huron St., Chicago, Ill. 
Elias A. Johnson, Secretary, National Aniline & Chemical Co., 
357 W. Erie St., Chicago, III. 


South-Eastern Section 


C. A. Jones, Chairman, Georgia School of Technology, Atlanta, Ga. 
Robert H. Harris, Secretary. Spalding Knitting Mills, Griffin, Ga 


Lowell Textile Institute Student Section 
Herbert A. Wormwood, Chairman; Henry S. Anthony, Secretary 


North Carolina State College Student Section 


A. £. Shumate, Chairman; J. W. Furr, Secretary 


Members should notify the ener neers of all address changes 








APPLICANTS FOR MEMBERSHIP 
Active 

Norman P,. Arnold—Chemist, E. I. du Pont de Nemours 
& Co., Inc., Boston, Mass. Sponsors: D. J. Campbell, 
L. P. Litchfield. 

Leslie Briggs Coombs—Head of Chemistry and Dyeing 
Dept., Bradford Durfee Textile School, Fall River, 
Mass. Sponsors: R. P. McBeath, Ben Verity. 

Edward A, Friedberg—Chemist and Dyeing Supervisor, 
Harodite Finishing Co., North Dighton, Mass. Spon- 
sors: W. R. Moorhouse, H. D. Arnold. 

George W. Gormley—Dyer, Laurel a Co., Reading, 
Pa. Sponsors: E. C. T. Bick, H. S. Travis. 

Frank B, Hosmer—Chemist, United States Dyestuff Corp., 
Boston, Mass. Sponsors: E. E. Fickett, H. C. 
Chapin. 

Frederick C. Scholler—President, Scholler Bros., Inc., 
Philadelphia. Sponsor: A. E. Jones, Jr. 


Rufus K. Smith—Hosiery Dyer, Owen Osborne, Inc., 
Gainesville, Ga. Sponsors: R. D. Sloan, C. L. Eddy. 
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Junior 
Ernest L. Dion—Chemist, 296 West Sixth St., Lowell, 
Mass. Sponsors: E. E. Fickett, H. C. Chapin. 


Associate 

Otto F. Andersson—President, Colloids, Inc., Newark, 
N. J. 

F. C. N. Jackson—Southern Representative, Paper Mak- 
ers Co. of Providence, R. I., Greenville, S.C. Spon- 
sor: C. L. Eddy. 

P. H, Plough—Manager, Blakely Laundry Co., Trenton, 
N. J. 

Student 

Wayne Franklin Fry—Philadelphia Textile School. Spon- 

sor: E. C. Bertolet. 





CALENDAR OF COMING EVENTS 
Meeting, New York Section, Oct. 23, 1936. 
ok ok 


Meeting, Piedmont Section, Nov. 7, 1936. 


* 


Annual Meeting, Providence, R. L., Dee. 4-5. 
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UNEMPLOYMENT REGISTER 


Members of this association, who are without employment, should forward to the secretary a statement as to their qualifications and experience. 
information will subsequently appear on these pages with an identifying key number. 


This 
Employers are also requested to file with the secretary or the American 


Dyestuff Reporter any vacancies which may occur in their businesses—H. C. Chapin, Secretary, Lowell Textile Institute, Lowell, Mass. 


Key: A—Laboratory and research; B—Dyeing or printing; C— 
Finishing; D—Sales; E—Instruction; F—Executive. 


NOTE: PERSONS WHO HAVE OBTAINED EM- 
PLOYMENT SHOULD NOTIFY THE SECRETARY OR 
THE AMERICAN DYESTUFF REPORTER AT ONCE. 
Progpective employers may file vacancies either with the secre- 
tary or the American Dyestuff Reporter. 


A-6 

Education—Analytical Chemistry and Dyeing Course, 
Lowell Textile Evening School. 

Experience—Seven years as print color and dye chem- 
ist in printing, dyeing and finishing plants; recently in 
charge of textile printing department of dyestuff manu- 
facturer. A-B-2 

Education—Lowell Evening Textile School, 1917. 

Experience—Five years’ experience in hosiery dyeing, 
full fashioned hosiery of silk and cotton and silk, also 
men’s hosiery containing rayon, wool, cotton and cela- 
nese. Several years experience in laboratory work. Has 
also had experience in jig-dyeing of cotton piece goods, 
slub and top dyeing. A-B-4 

Education—B.T.C. 1934, Lowell Textile Institute. 

Experience—Assistant chemist in cotton knitting plant; 
second-hand in woolen knit goods dye house. Will go 
anywhere; references. A-B-5 

Education—Graduate of the University of Lausanne, 
Switzerland. Doctor’s degree in Chemistry. 
of French and German. 

Experience—Eleven years with large bleaching, dye- 
ing, printing and finishing plant as assistant Chemist and 
then Chemist in charge of the Laboratory. Experience in 
dyeing and printing cotton and rayon fabrics; research 
and analytical work. Woman. 

A-B-7 

Education—Evening school in textile dyeing. 

Experience—2 years laboratory in dyehouse; 9 years 
dyer and foreman on hosiery, ribbons and rayon; 2 years 
assistant to superintendent. Can handle help efficiently. 
Desires position as supervisor or demonstrator of dye- 
stuffs. Age 30; married. Prefers vicinity of New York. 

A-B-C-2 

Education—Graduate of Lewis Institute of Engineer- 
ing of Chicago and graduate of Philadelphia Textile 
School (Chemistry and Dyeing department). 

Experience—Has had extensive experience as assistant 
chemist and colorist in silk printing, dyeing and finish- 
ing; also dyeing raw stock wool; and dyeing and finish- 
ing cotton and rayon. Age 30; married; references. 

A-B-C-3 

Education—3 years at Brown University and Drexel 

Institute. 


Knowledge 


Experience—2¥ years in dyestuff laboratory; 3 years 
as second-hand, dyeing indanthrene and direct colors on 
rayon skeins; 6 months as boss dyer on silk and cotton 
ribbons and hosiery; 3 years overseer of dyeing and 
finishing rayon tubing. Can handle laboratory, dyehouse, 
finishing or outside service. Age 30; married. 


A-B-C-D-E-1 
Education—B.S. Chemistry, Mass. Institute of Tech- 
nology. 


Experience—Plant and laboratory work. Knowledge of 
wool scouring; cotton, worsted, celanese and rayon slash- 
ing; bleaching, dyeing, printing and finishing of cotton 
cloth; printing of Plissé; manufacture of soaps, finishing 
compounds and wetting-out agents; analytical work; 
solution of mill manufacturing difficulties; dyestuffs and 
their application to wool, cotton, rayon; textile teaching 
experience; paper mill work; some sales experience; ref- 
erences; married; 43 years old. 


A-B-C-F-1 

Education — Five years chemistry and engineering, 
Brown University (Evenings). 

Experience—1 year general superintendent at print 
works (shirtings, dress goods, etc.; cotton and rayon). 
12 years chief chemist and superintendent of large bleach- 
ery and dyeworks (cotton, rayon and silk piece goods). 
4 years chemist in charge of control work in bleach, print 
and dye works (cotton, wool and rayon piece goods). 9 
years chief chemist and assistant superintendent in gas 
and oil manufacture. Practical dyer and finisher and can 
handle help efficiently and get results. Can help a plant 
seeking to improve their vat dyeing, shrinkage results, 
finishes and service to customers. Age 45; married. 


A-C-1 
Education—4 years at Newark Evening Technical 
School in Chemical Engineering. 
Experience—8 years in manufacturing, research, test- 
ing of soaps, oils, gums and finishes and application of 


same in all phases of the textile industry. Age 23, single. 
References. A-E-1 


Education—Ph.D., Univ. of Illinois, studied chemical 
engineering at Columbia, licensed chemical engineer, New 
Jersey. 

Experience—10 years’ experience teaching in colleges, 
subjects included chemical and textile subjects. Has had 
broad experience in industrial work including experience 
in testing materials, research and consulting. Will go 
anywhere; references. 
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B-1 
Education—Educated and trained in chemistry and cal- 
ico printing in Glasgow, Scotland. 
Experience—Has been with large print works as col- 
orist for 13 years producing first class work on cotton, 
rayon, wool and silk fabrics. References. 


B-3 
Experience—Foreman piece dyer for the past 21 years. 


Can dye the following: celanese, rayon, cotton backs, 
wool, silk and mixed fabrics. Has knowledge of finish- 
ing and laboratory work. B-6 


Education—Graduate R. I. School of Design. 

Experience—5 years in bleachery, 7% years as as- 
sistant dyer, 2 years as boss dyer and 3 years as superin- 
tendent of dyeing and finishing. Married, 33 years old. 
References. B-7 


Experience—Eight years as boss dyer on skeins and 
ribbons. Over ten years as chemist and head dyer for a 
large hosiery mill. Experienced on Silk, cotton, rayon 
and wool in skeins, ribbons, piece goods and all kinds of 
mixtures. Willing to go anywhere. Not afraid to work 
or face responsibility. Can handle help efficiently. 


B-8 

Education—Chemistry and Dyeing Department, Phila- 
delphia Textile School. 

Experience—Eleven years experience as chemist ani 
boss dyer on the following: woolen, worsted and cotton 
yarn ; woolen, worsted and union piece dyes on both ladies’ 
and men’s wear; wool, cotton, shoddy and mohair raw 
stock. Age 33, married, will go anywhere. References. 


B-9 
Experience—Hosiery dyer with fifteen years’ experience 
on high grade silk hosiery; familiar with all types of 
machines. Age 43, married. Will go anywhere. 


B-17 

Education—Lowell Textile Institute (Chemistry aml 
Dyeing Course) 1916; extension courses at Brown Uni- 
versity. 

Experience—6 months dyeing wool at finishing com- 
pany; 2%4 years research work on bleaching, dyeing and 
finishing at dye works; inspector of textile equipment, U. 
S. Ordnance Dept., during war; 15 years as superin- 
tendent of dyeing at finishing company, including all types 
of colors on cotton piece goods and some rayon and cela- 
nese; handled chemical work at last named plant for 
many years as well as dyeing. Age 40, married, prefers 
East. References. 

B-20 

Education—Chemistry and Dyeing Dept., Philadelphia 
Textile School. 

Experience—Thirteen years’ experience as boss dyer on 
the following: rayon and cotton skein and piece goods and 
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knitted fabrics. 
machines. 
ficiently. 


Raw stock dyeing in pressure dyeing 
Age 35 years, married, can handle help ef- 


a 
ANNUAL MEETING, PIEDMONT SECTION 


LANS have been completed for the annual meeting of 
the Piedmont Section, American Association of Tex- 
tile Chemists and Colorists, to be held at the Charlotte 
Hotel, Charlotte, on Saturday evening, November 7th, it 
is announced by the committee in charge of arrangements. 
Addresses by Clyde Hoey, Democratic nominee for 
Governor of North Carolina, and P. J. Wood, a past presi- 
dent of the National Association, will be among the fea- 
tures of the meeting. 

Chester L. Eddy, of Renfrew Bleachery, Travelers Rest, 
S. C., is General Chairman of the Piedmont Section and 
will preside at the meeting. The Piedmont Section is the 
largest Section of the Association in the South and one 
of the largest in the country. About 300 members and 
guests are expected to attend. 

Although the meeting will not be in formal session until 
the banquet at 7:30 P. M., the majority of the members 
are expected to reach Charlotte by mid-day. Special 
arrangements are being made for securing tickets for those 
who wish to attend the Davidson-Carolina football game at 
Davidson and for those who wish to play golf in Charlotte. 

A block of fifty tickets for the football game has been 
reserved and members wishing tickets should write Dr. 
Raphael E. Rupp, Pacific Mills, Lyman, S. C., enclosing 
$2.20 for each ticket desired. Payment for tickets must 
be made by October 31st. 

Arrangements for golf at the Charlotte Country Club 
and the Myers Park Club, are to be handled by J. Hill 
Zahn, of H. W. Butterworth & Sons Co., Johnston Bldg., 
Charlotte, chairman of the Golf Committee. Golfers should 
get in touch with Mr. Zahn before noon on the 7th at 
the Charlotte Hotel. 

The banquet program, in addition to addresses by Mr. 
Hoey and Mr. Wood, will include a short talk by C. O. 
Kuester, Secretary of the Charlotte Chamber of Com- 
merce, and a number of musical and entertainment num- 
bers, one of which will feature the Charlotte Male Chorus. 

New officers of the Section will be elected at this meet- 
ing. The Nominating Committee is composed of J. D. 
Sandridge, R. S. McDougal, Jr., and T. W. Church, Jr. 

Present officers of the Section, in addition to Chairman 
Eddy, are T. R. Smith, Supt. Yarn Dyeing Dept., Wiscas- 
sett Mills, Albermarle, N. C., Vice-Chairman; Dr. Rupp, 
Supt. Pacific Mills, Lyman, S. C., Secretary, and L. W. 
Cleveland, Supt. Dyeing, Beacon Mfg. Company, Swan- 
nanoa, N. C. 

The meeting is being arranged by a committee composed 
of Arthur R. Thompson, chairman, Dyer Boss, hotel and 
banquet, J. Hill Zahn, golf, and Graham McNair, publicity ; 
all of Charlotte. 
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The Sixteenth 


ANNUAL MEETING 
AND CONVENTION 


UNDER AUSPICES 


On December 4th and 5th, the Rhode Island section will 
act as host for the Sixteenth Annual Meeting and Conven- 
tion of the American Association of Textile Chemists and 
Colorists. 


The various committees are not sparing any efforts to make 
this meeting a thoroughly enjoyable affair. A fine program 
of technical papers is being prepared—sightseeing trips to 


OF THE RHODE ISLAND SECTION 


various points of interest have been arranged—unusual en- 
tertainment has been promised—Prizes will be awarded 
the member or members travelling the longest distance 
attend this meeting. 


-+ 


+ 


Kindly 
so that you will be present 


make reservations early and plan your work now 


THE PROVIDENCE=-BILIMORE 


One of America’s really fine hotels, outstanding in New 
England, has been chosen for the American Association of 
Textile Chemists and Colorists Convention, December 4th 
and 5th. The Providence-Biltmore is famous all over the 
country for its comfortable rooms . . . its fine cuisine .. . 
its swift, unobtrusive service and its spacious convention 
facilities. Located in the heart of Providence, one block 
from the Union Station and bus terminals, it is highly con- 


Providence-Biltmore Hotel (City Hall, left) 
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venient to transportation, theatres and stores. Garage facili- 
ties are close at hand 


The Biltmore has three famous rooms—the Garden 
Restaurant where a well known orchestra plays nightly for 
dancing—the Falstaff Room, a 16th century English taproom 
authentic in every detail—and the Bacchante Cocktail 
Lounge, smartly sophisticated in the modern manner. The 
street-floor Lunch Room features Biltmore food at popular 
prices. 


PROVIDENCE, R. I. 


DECEMBER 4x anv Srx 


HEADQUARTERS: PROVIDENCE — BILTMORE HOTEL 
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SCARCITY VS. ABUNDANCE 


HICH is best for organized society—scarcity or 
abundance? It may seem absurd to ask such a 
question, but as a matter of fact the scarcity theory has 
long enjoyed a great vogue, and it is popular in certain 
circles even today. What is the explanation of this eco- 
nomic fallacy ? 

Man is both a producer and a consumer. As a pro- 
ducer he observes that he can get a relatively high price 
for his goods or labor when they are scarce, but he must 
sell at a relatively low price when they are abundant. 
As the same holds true for his fellow-producers he con- 
cludes that scarcity is not only good for him, but also for 
society. 

Though most men are producers, all men are con- 
sumers. And what is man’s interest as a consumer? Ob- 
viously to buy at a low price; for the lower the price, 
the farther his income will go. From the consumer’s 
standpoint abundance is clearly beneficial. The prevalence 
of the scarcity theory thus arises out of the fact that many 
persons view the problem from the producers’ standpoint 
rather than from the consumers’ standpoint. 

But can there be any doubt as to which is the proper 
standpoint? Are the people better fed because there is 
less bread, milk, and meat, and fewer potatoes? Are they 
better clothed because there are fewer suits, dresses, and 
shoes? Can they keep as warm when there is less coal, 
wood, and oil with which to warm them? Can as many 
of them have automobiles if they are scarce, and therefore 
high in price? These questions, so it would seem, answer 
themselves. 

The unthinking acceptance of the scarcity theory arises 
out of the fact that ours is a complicated world, in which 
the producers exchange their products or services for the 
products or services of others. Scarcity may be good for 
a producer, though in so far as he purchases materials 
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and employs labor it is actually harmful to him. But 
scarcity is obviously injurious to the consumer, who not 
only has to pay a higher price, but has less to consume. 

Suppose each man produced for himself alone, or were 
a part of a cooperative community. In that case it would 
be evident to everyone that abundance would be advan- 
tageous to him, whether the abundance were the result of 
industry, the use of good tools, labor-saving machinery, 
or the fertility of the soil. It would never occur to a 
solitary worker or a member of a truly cooperative com- 
munity to approve idling, the destruction of labor-saving 
machinery, or the plowing under of cotton and other raw 
materials, in order to induce a state of scarcity. 

The confusion of thinking, resulting in the exaltation 
of the theory of scarcity, thus arises out of the circum- 
stance that modern society is characterized by a minute 
division of labor. The producers, seeing that scarcity in- 
creases their share of the national product, come to the 
mistaken conclusion that scarcity is good for society. In 
fact, however, it reduces the supply of available goods and 
services, and thus prevents the realization of an abundant 
supply of commodities for everyone. Political Economy, 
indeed, will not have fulfilled its mission in promoting 
the national wealth until it makes clear the truth of this 
elementary proposition —Eliot Jones, Professor of Trans- 
portation and Public Utilities, Stamford University. 


nctepeee NA Aiimapace 
CHESTER A. HOWE 


Chester A. Howe, Vice-President and a director of the 
Carbic Color and Chemical Co., Inc., died suddenly on 
Saturday afternoon, October 3rd. His home was in 
Chestnut Hill, Massachusetts. He was active in the af- 
fairs of the American Association of Textile Chemists 
and Colorists, being both an Active Member and a Sus- 
taining Member. 

cenit cettnennnin 


CORRECTION 


On page 523 of the September 21st issue it was er- 
roneously stated “that four million members of unions, 
paying on an average of $25 annually in dues, contribute 
some $1,000,000,000 to the treasuries of their leaders each 
year.” This is obviously a typographical error as the latter 
figure should read $100,000,000. 


The Sixteenth 
ANNUAL MEETING 
AND CONVENTION 


A. A. T. C. C. 


Providence, R. I. 
December 4 and 5 
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Vat Colors 


(Continued from page 570) 


PEROXIDE BLEACHING OF VAT COLORS 


This method of bleaching is being used in the case of 
towellings in which grey yarns have been combined with 
colored yarns. The operation is conducted in an open 
kier, using an alkaline bleach bath at a temperature which 
should not exceed 175° F. There are quite a number of 
vat colors which will stand this treatment with only a 
minimum of change in shade. The temperature should 
be very carefully controlled and the dark shades should, 
if possible, be placed toward the top of the kier, as then 
the actual weight of material pressing on them is less. It 
is also necessary in this case to be very sure that all loose 
color has been removed by soaping before the yarns are 
made up into the towels. A representative, but by no means 
complete, list of colors suitable for this class of work is— 
Flavone GC, Golden Orange G and RRT, Pink FF and 
FB, Red BN or RK, Rubine R, Red Violet 2RNX, Blue 
GCD, Blue BCS, Jade Green and Brown R. 


VAT COLORS ON COTTON AND VISCOSE 


In applying vat colors to fabrics composed of cotton 
and viscose, we find the same problem of distribution of 
color between the two fibers which we know to exist in 
the case of direct colors. Control of the temperature is 
helpful and, in general, lower than normal temperatures 


(say 75-85° F.) must be employed in order to prevent 
the viscose from becoming too dark, but variation of the 
amounts of caustic soda and Glauber’s salt used has little 


effect. The presence of a retarding agent is of definite 
value. Of course, where the fabric may be padded, this 
is the most satisfactory way of dyeing. Padding will give 
more even shades than jig dyeing. Padding with well 
reduced vat color, followed by skying and then passage 
through a warm solution of hydrosulfite and caustic soda 
will give faster results than are obtainable with padding, 
skying and washing. Padding should be done cold since 
warm solutions are liable to oxidation and also difficult 
to keep at a steady temperature. 

Pigment padding may also be used but generally does 
not give as good penetration nor such an even distribution 
of color. I. C. I. in England have developed a method 
for the dyeing of vat colors on viscose and cotton, which 
consists in mordanting the fabric with tannic acid and 
tartar emetic before dyeing. Naturally, the viscose takes 
up more mordant than the cotton and, during the subse- 
quent dyeing operation with vat colors, the tannic acid 
mordant is slowly removed by the action of the caustic soda, 
therefore there comes a time in the dyeing when the cotton 
is free from the tannic acid mordant, which is acting as a 
resist for the vat colors, while there is still a considerable 
amount of mordant left on the viscose. Hence, the cotton 
starts to dye and picks up quite a large amount of the 
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vat color and afterwards, as the viscose gradually loosens 
the mordant, it also begins to dye and catches up with the 
cotton. Three to four per cent tannic acid is recommended 
for mordanting, starting at 200° F. and allowing to feed 
on in the cooling bath. The tannic acid is fixed in a separate 
cold bath with tartar emetic in the usual way. The dyeing 
temperature of the vat colors should not be over 95° F., 
even with the hot dyeing colors, or else the decomposition 
of the mordant takes place so rapidly that there is no 
resisting action on the viscose. In the case of the cold 
dyeing colors, the caustic soda normally used must be in- 
creased by 50 per cent to secure the removal of the 
tannic acid mordant within a reasonable time. For other 
colors the normal amount of caustic soda is satisfactory. 


VAT COLORS ON VISCOSE 

The preparation of the dye vats follows the same general 
lines as for cotton but it is found best to dye all classes 
of vat colors at 130° F. The affinity of the vat dyes for 
viscose is very strong and precautions must be taken for 
preventing the dye from rushing on to the fibers too 
quickly. The use of soap, glue or other retarding agent in 
the dye bath will help in retarding the speed of dyeing; 
also a longer dye bath should be used than in the case of 
cotton and the dye added in two or three portions. 

In dyeing the hot dyeing colors, the dyeing should be 
started at a lower temperature and the bath gradually 
raised to 130° F. The final soaping for development of 
the vat color should not be at the boil but at about 170- 
180° F. Regarding choice of dyestuffs, it may be said 
that vat dyes which exhaust slowly will give the most 
level shades on viscose. 

The indigoid vats are generally better than the anthra- 
quinones for covering uneven viscose, while the cold dyeing 
vat colors will level off at 130° F. 

Fastness properties on viscose are about the same as 
on cotton, with the exception of the fastness to light, 
which is generally better on viscose than on cotton. 


VAT COLORS ON SILK 

The use of vat colors on silk is rather restricted and is 
mostly confined to skein dyeing of yarns which are to be 
woven with whites for shirtings or dress fabrics, or for 
yarns which are to be resisted with tannic acid and 
stannous chloride after dyeing for use in hosiery, or for 
embroidery yarns. Sometimes the silk skeins are dyed in 
the gum and the boiling-off operation which they later 
undergo serves also to develop the shade. 

Generally speaking, the indigoid vats have a_ better 
affinity for silk than the anthraquinone colors. It is cus- 
tomary to dye from a longer bath than in the case of cotton 
and the amount of caustic soda used is cut down somewhat. 
Glue, which is of value as a levelling agent as previously 
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mentioned, also has the virtue of protecting silk from 
the destructive action of the strong alkali. 

Some of the vat colors, when applied on silk, need a 
little salt to ensure exhaustion. Another method of ap- 
plication which has been used on silk avoids the danger 
of a strongly caustic bath by neutralizing with sodium 
bicarbonate after the color is vatted, whereby the excess 
of caustic soda is converted into the much milder sodium 
carbonate. The addition of the bicarbonate is continued 
until the bath gives a pink color with phenolphthalein 
paper and then an addition of about 1% oz. soda ash per 
gallon is made to ensure stability of the dye bath. This 
method is best used when dyeing the Indanthrene Blues 
and Indanthrene Yellow G. In the case of the blues, 
an addition of 1 oz. of sodium acetate per gallon made 
before neutralization with bicarbonate will give slightly 
brighter shades. 

Other indanthrene colors are applied in a bath, the 
caustic soda content of which has been reduced by adding 
an excess of hydrosulfite. Perhaps this may sound ex- 
pensive but this method gives much better exhaustion and 
the gain in color value compensates for the extra cost of 
the hydrosulfite. The indigoid colors, of course, need 
less caustic than the indanthrenes and are to be preferred 
wherever fastness requirements will permit of their use. 
In this case, too, the use of somewhat of an excess of 
hydrosulfite will help to give stronger dyeings with less 
danger of damage to the silk. Dyeing temperature should 
be lower than for cotton and the hot dyeing colors are 
best applied at a maximum of 120° F. 

After dyeing, oxidation and rinsing follow much the 
same as for cotton and the silk may be soaped at the 
boil to develop the shades. 

The presence of metallic salts on the silk in the case of 
weighted silks interferes with the dyeing process and the 
application of vat colors to weighted silks is not considered 
to be a practical proposition. 


VAT COLORS ON WOOL 


Here again, the application is not very wide. 

Excellent fastness to light, washing, etc., is already 
available in the normal range of wool colors and may be 
reached at a lower dyeing cost than is possible with vat 
dyes. However, it has sometimes been thought desirable 
to be able to dye vat colors on wool, especially for wool 
which is to be incorporated into articles which are to be 
bleached with peroxide in the later stages of the process- 
ing. Wool, of course, is very much more sensitive to 
alkali than is silk, so that the methods suggested for the 
dyeing of silk may not be used. Even with glue in the 
bath, the wool fibers are seriously damaged. 

One method of application is to reduce the vat color 
separately with the least possible amount of caustic soda, 
which should not be more than 2 per cent on the weight 
of the wool, and the dye bath is prepared with ammonia, 
hydrosulfite and glue. I. G. recommend the use of 1 per 
cent glue, 3 per cent ammonia, 1% per cent hydrosulfite 
on the weight of the wool as additions to the dye bath. 
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The vat color, as previously stated, is dissolved in a. 
separate bath and poured into this dye bath. The tem- 
perature for wool dyeing should not be higher than 130° F. 
Differences in temperature have a far more serious effect 
on the condition of the wool than differences in the amounts 
of alkali present in the dye bath. In some cases, exhaus- 
tion may be improved by an addition of ammonium sulfate 
to the dye bath in the later stages of the dyeing. 

Another method of dyeing calls for the use of trisodium 
phosphate in the dye bath to replace caustic soda and 
ammonia. The pH of the bath must be adjusted to at least 
10 and not higher than 11.5, otherwise the color will not 
dissolve properly. 

In applying the vat colors by this method, it is necessary 
in the case of the indigoids to go up as high as 170° F. 
when vatting the color, in order to get a good solution. 

When the dyeing is complete, the wool may be squeezed 
off and allowed to oxidize in the air. If loose wool is being 
dyed in circulating machine, this, of course, is not possible 
and oxidation may be obtained by flooding the machine 
with cold water or by circulating a solution of sodium 
perborate or hydrogen peroxide through the machine. 

After this, the wool is soured with acid, the acid bath 
being heated to 175° F. and maintained at this temperature 
for 10 minutes. After this, the material is well washed and 
soaped at 120° F., higher temperatures of soaping being 
out of the question because of the effect of the soap on the 
wool. If the oxidation is not thought to be complete after 
the acid bath, an addition of sodium perborate may be made 
to the soaping bath. 


The indigoid colors have better affinity for wool than 
the indanthrenes, although a few of this latter group, such 
as Violet RRD, Jade Green, Orange, Orange RRT and 
Red Violet 2RN, may be used. 


STABILIZED LEUCO COMPOUNDS 


These are stabilized leuco compounds of vat dyes which 
require only water for their solution and which do not 
need caustic soda in their application. Obviously, they 
eliminate a great many of the problems pertaining to the 
application of vat colors to animal fibers and are being 
used on a large scale by very simple dyeing methods, 
being exhausted from the dye bath by an addition of salt 
or acid. 

For example, although vat colors cannot be applied to 
silk piece goods on a large scale, it is easily possible to dye 
this class of fabric with the soledons. 

The indigosols have not much affinity for vegetable 
fibers but are eminently suited for padding on cotton or 
rayon for this very reason, as there is little danger of 
endiness or shading. For light shades on mixed fabrics 
of rayon and cotton they give excellent results by padding 
from aqueous solutions. They have also been used in the 
dyeing of highly mercerized cotton sewing threads, which 
are normally very difficult to penetrate by the usual meth- 
ods of dyeing vat colors. 

Solutions of the indigosols are generally very weak 
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.tinctorially and sometimes, of course, are quite different 
in shade from what the final color is going to be. After 
the dyeing or padding operation, it is necessary to develop 
the true shade of the parent vat dye by separating off the 
ester group and oxidizing the leuco compound thus set 
free to the vat color. This is done by submitting the ‘fab- 
ric to the action of an acid oxidizing bath. A combination 
of nitrite of soda with sulfuric acid is perhaps the best 
all-round developer, although other combinations, such as 
ferric chloride and hydrochloric acid, or potassium per- 
sulfate and sulfuric acid, or even bichromate and sulfuric 
acid, may be used. 

In padding, it is common practice to add the nitrite to the 
padding liquors and then run the pieces through a bath 
of sulfuric acid. This reduces the amount of nitrous 
fumes evolved in the dye house. In using the nitrite 
method on animal fibers, the temperature of development 
should be kept as low as possible to cut down the yellowing 
of the fibers, as a result of the action of the nitrous acid. 

Indigosols are comparatively more expensive than vat 
colors and this has generally restricted their use to light 
shades. 


PRINTING OF VAT COLORS 


Printing of vat colors is largely used on shirtings and 
dress goods, where good fastness to light and washing is 
desired. For shirtings, of course, fastness to chlorine must 
also be considered. For printing, especially on viscose, 
indigoid colors are more used than anthraquinones and in 
the print shop it is customary to pick out a range of colors 


which will work by one general formula. Fortunately for 


the printer, it has been found possible to select such a 
range of colors and to apply them with a thickener com- 
posed of British gum with or without starch, in which 
potassium carbonate and sodium hydrosulfite stabilized by 
combination with formaldehyde are incorporated. 


Some printers prefer to reduce the vat color in the 
printing paste to the leuco state before applying to the 
goods by adding hydrosulfite powder and sometimes a little 
caustic soda to the print paste and heating to about 130- 
140° F. A great many others, however, merely mix the vat 
color paste with the previously prepared thickener con- 
taining the potash and sodium hydrosulfite stabilized by 
combination with formaldehyde. 


After printing, the goods are dried and then passed 
through an ager, which is simply a rectangular box in 
which an air-free atmosphere is maintained by passing 
steam through tanks of water in the bottom of the machine. 
The top of the machine is heated to prevent condensation 
and the combination of the dry heat with the boiling 
water produces a saturated steam at a temperature of about 
212-214. The printed fabric is passed through this ager 
and as it runs through, the vat color is reduced to the 
leuco state, is rendered soluble by the potassium carbonate 
and is taken up by the fibers. This steaming operation 
takes three to five minutes in the case of cotton, 5-10 
minutes in the case of silk or viscose, and 15-20 minutes 
in the case of delustered viscose. After the fabric has been 
aged, it is washed, usually through cold water, then with 
an oxidizing agent, such as bicarbonate or perborate, and 
then rinsed and soaped. 


encanto Oe Ait amecindes 


The Preparation of Printing Pastes 


G. TAGLIANL, Ph.D.“ 


VEN a cursory survey of the developments which 

have taken place in the methods of printing in re- 

cent years suggests the conclusion that the older 
processes have been largely supplanted by newer improve- 
ments. While there have been few radical departures in 
the mechanical equipment, the film and aerograph proc- 
esses have greatly gained in importance particularly for 
the ever increasing range of specialty articles. Among 
the factors which have widened the color gamut available 
to the printer, the foremost was undoubtedly the intro- 
duction of the use of Vat and Azo dyestuffs on Naphthol 
ground, which upset the accepted foundations of the chem- 
istry of printing. Another dominating factor arose in the 
rapid invasion of synthetic fibers and their utilization both 


*Dr. Tagliani is a recognized authority on printing in Europe 
and is technical advisor to the Sandoz Chemical Works. 
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alone and in mixtures. These momentous changes faced 
the printer with new problems, whose solution has not al- 
ways been easy. 

One of the greatest difficulties has been caused by the 
peculiar action of alkaline printing pastes, and especially of 
alkaline discharge pastes, on copper rollers. After only a 
short run the rollers would show marks of deterioration, 
often serious enough to require immediate repair, which 
had been extremely rare in former days with the use of 
neutral or acid pastes and even indigo pastes of the Schlie- 
per-Baum type. Polishing of the rollers or honing of the 
doctor blade is unavailing, because the same trouble recurs 
as soon as the machine is set in motion. Furthermore, when 
sieving the used paste, one may often detect in the residue 
minute copper shavings chafed off by a blunt doctor blade 
which explain the veiled appearance of the cloth. Everyone 
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knows how often the damage is irreparable. Rollers cov- 
ered by electrolytic means or made of granular copper 
are poorly suited for alkaline printing pastes. The fault 
does not lie with the thickening, since a change in this 
does not correct the condition, nor may it be attributed to 
the quality of the rollers. Many hypotheses have been 
formulated in an endeavor to explain this strange occur- 
rence. In accordance with one of them, experiments have 
been conducted with pastes of varying alkalinity and con- 
taining different thickenings, even at the sacrifice of the 
shades, but the results were inconsistent and offered no 
solution. 

In the course of the years, however, certain observa- 
tions were made which pointed in another direction 
which eventually proved to be the right one. It involved 
the use of a suitable lubricant for the roller and the blade 
to offset the constant pressure and friction and, above all, 
an increase of the viscosity of the paste. It might be 
worth while to relate some of the observations which led 
to this conclusion. 

The use of vegetable oils, such as olive, castor and simi- 
lar oils, did not give satisfactory results because of their 
saponification in alkaline pastes, which also engendered 
foaming and thus gave access to air into the paste. Ac- 
cording to Dr. Reinking, the corrosive action of alkaline 
solutions on copper is increased by the presence of air and 
the paste ought, therefore, to be kept as free of air as 
possible. 

Furthermore, the observation was made in the early 
stages of research that in printing with alkaline vat col- 
ors, electric currents could be detected in the trough, 
which were not eliminated by the addition of vegetable 
oils or by grounding the copper trough. The oil film did 
not adequately isolate the roller from the doctor and thus 
did not impede the generation of frictional electricity at 
the points of contact. Even castor oil, with its notoriously 
high Engler rating, failed. It is possible that triglycerides 
have a tendency, under the circumstances, to hydrolize and 
lose their ability to form an inert film on the roller. The 
results obtained with water-soluble sulfonated fatty com- 
pounds were poorer still. 

A further assumption which gained favor was that the 
colloidal character of the print pastes had a part in the 


trouble. In examining the two thickeners most commonly 
used because of their viscosity and color yield—starch and 
gum tragacanth—it was noted that starch, in particular, 
was considerably thickened and hardened by the hydrogen 
ions present in vat print pastes, and that they both lost 
their characteristic highly colloidal suppleness. Thus 
straight starches are used less and less, especially for print- 
ing surface patterns in pale shades, for which British Gum 
or soluble gums are given preference, as they improve the 
viscosity and cohesiveness of the paste and promote even 
surfaces. On the other hand, they tend to decrease the 
color yield by reason of their buffer action which impedes 
the absorption of the color. While a judicious compound- 
ing of the starch and gum in the thickener gives materially 
better results than the use of either material alone, the 
use of Printogen has brought about a further substantial 
improvement. 

Printogen is a mixture of several chemically inert hy- 
drocarbon oils, specially processed to combine a high de- 
gree of cohesiveness for the purpose of forming a protec- 
tive film on the rollers and the doctor blade, adequate 
viscosity to produce a supple print paste, sufficient lubric- 
ity to inhibit the generation of frictional electricity and 
permit the thorough cleaning of the roller by the doctor 
blade. It also contains a foam reducing element. 

Among the obvious requirements of the product were: 
colloidal stability even at very low percentages, its in- 
ertness to all classes of dyestuffs, insensitiveness to all the 
chemicals used in printing, so as to avert any possibility of 
precipitation or separation, and the absence of any inter- 
ference with the fixation or development of the colors. 

A further property of print pastes containing Printogen 
is their lesser tendency to form surface skins. It has the 
advantage over turpentine, which is sometimes used as a 
foam preventive, of not affecting the blade and of not 
impairing zinc hydrosulfite discharge pastes and oxidizing 
colors. Printogen has, in fact, found particular favor for 
discharge printing as well as for reserve prints with Varia- 
mine Blues. Discharge pastes are noticeably stabler with 
Printogen than without it, and regardless of their high 
Aluminum Acetate content reserve print pastes containing 
Printogen do not attack the doctor, especially if British 
Gum is used as a thickener. 


satiety Mie eset 


New Method of Making Viscose” 


HAROLD B. VOLLRATH 


HE method of making viscose practiced by the 

large majority of manufacturers is to conduct the 

various steps as batch operations, starting with a 
batch unit of approximately 250 Ibs. of pulp or mixture 
of wood pulp and cotton linters. 


*Textile Recorder. 
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The first step—steeping and mercerizing in caustic soda 
solution—is conducted in horizontal, rectangular tanks 
equipped with hydraulic or mechanical rams for squeez- 
ing out the excess caustic solution to the desired point 
before discharging the alkali cellulose sheets. This steep- 
ing operation lasts for a period of 2 to 2% hours. An- 
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other two hours are then taken up while the alkali cellu- 
lose sheets are being reduced to crumbs in a mechanical 
pulping and shredding machine. 

Then, after the shredded alkali cellulose has been held 
for the specified length of time in the ageing cellar, the 
unit batch is charged into a xanthating drum, or churn, 
usually of hexagonal shape and arranged to rotate at a 
very slow speed on its horizontal axis. After this churn 
is loaded with the unit batch of approximately 750 Ibs. 
alkali cellulose (250 Ibs. dry cellulose plus 500 Ibs. 17.5 
per cent caustic solution retained from the steeping opera- 
tion), carbon bisulfide to the amount of about 33 per cent 
on the weight of the dry cellulose is admitted gradually 
over a period of about 20 minutes through the hollow 
trunnion of the rotating churn. In about 2 to 2% hours 
the chemical reaction between the carbon bisulfide and the 
alkali cellulose has been completed to the point desired, 
and the approximately 2 per cent of unabsorbed carbon 
bisulfide is evacuated through the other hollow trunnion 
of the churn in the form of vapor and allowed to escape 
into the air. This amount of carbon bisulfide represents 
an unavoidable manufacturing loss, as it is a characteris- 
tic of the xanthating process that a slight excess of carbon 
bisulfide has to be used above that amount which the al- 
kali cellulose can take up. 


DISSOLVING PROCESS 


The door of the churn is then unlocked and opened, 
and the batch of cellulose xanthate is discharged down a 
chute into a mixer, or dissolver, which has already been 


charged with the required amount of dilute caustic soda 
solution to make from the batch of cellulose xanthate ap- 
proximately 330-350 gallons of viscose of the desired cel- 
lulose content for making the rayon. It is common prac- 
tice, however, to have a large viscose mixer, capable of 
handling in one bath the xanthate discharged from two 
churns. 

In spite of the fact that the churn is evacuated of the 
free carbon bisulfide vapor before the cover is opened, 
there is a certain amount of carbon bisulfide vapor set 
free into the atmosphere of the xanthating room. 

When the xanthate has been dissolved to form viscose 
—a mixing and dissolving operation requiring from 2 to 
5 hours, depending on the type and effectiveness of the 
mixer used—it is the usual practice in large plants to com- 
bine the viscose discharged from 2, 3, or 4 mixers in a 
very large blending tank equipped with stirrers. The vis- 
cose is then carried through the customary filtrations, rip- 
ening in a large battery of tanks in a temperature-con- 
trolled cellar, and de-aerated, whereupon it is ready to be 
converted into regenerated cellulose as filaments, foil, etc. 
The total time consumed in conducting these two steps 
of xanthating and dissolving ranges between 44%4 and 8 
hours. 


FIRST ALTERNATIVE METHOD 


Some ten or eleven years ago a combination machine 
was introduced to conduct successively in the one machine 
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the two steps ot xanthation and dissolution. These ma- 
chines were built along similar lines to the heavy mixing 
and kneading machines commonly termed “dough mix- 
ers.” The cast iron, jacketed trough is similar in shape to 
that of the standard shredders in general use in the in- 
dustry and is equipped with a pair of heavy cast steel 
mixing and kneading arms. 

The earlier machines were similar in their length- and 
width-dimensions to the shredders which handle the 250 
lb. batch scale weight pulp (approximately 750 Ibs. alkali 
cellulose). The height, or vertical dimension of this ma- 
chine, however, was greatly increased over that of the 
shredder, as it was proposed to charge into this combina- 
tion machine for xanthation two of the unit batches com- 
ing from the shredder—in other words, about 1,500 Ibs. 
of shredded and aged alkali cellulose crumbs. 

In recent years there has been a growing tendency to- 
ward larger batch-operation mechanical units, and con- 
sequently, we find today shredders and combination xan- 
thating and dissolving machines of some three or four 
times greater batch capacity than those introduced orig- 
inally. 


PRACTICAL OPERATION OF THE 
COMBINATION MACHINE 


The machine referred to above will now be described, 
taking a machine of the capacity designed for handling 
two standard shredder batches, or approximately 1,500 
Ibs. aged alkali cellulose crumbs. When charged with 
this quantity of crumbs, the top level of the batch is very 
far above the sweep of the mixing and kneading arms 
located in the bottom of the rectangular tank. In other 
words the depth of the batch is about five to six times 
greater than the diameter of the arc swept by the mixing 
arms. 

The heavy mixing and kneading blades are set into 
motion at a comparatively slow speed after the lid has 
been closed, and the desired quantity of carbon bisulfide 
is allowed to enter gradually over a period of, about 20 
minutes. The result of the excessive depth of the batch, 
in comparison with the diameter of the blades, is that the 
liquid carbon bisulfide seeps down through the batch to- 
ward the bottom of the tank, and about 40-45 minutes are 
consumed before the batch undergoes the approximately 
3-1 shrinkage typical of the conversion of alkali cellulose 
into cellulose xanthate. When this shrinkage is complete, 
the volume of the batch is only slightly in excess of the 
volume required for the most effective action of the mix- 
ing arms. 

The xanthate formed in the combination machine is a 
dough—an extremely stiff dough of tough, rubber-like 
nature. In consequence, the power consumption on the 
combination machine during this stage is in the range of 
25-30, as compared with the 1 or 2 required to rotate a 
churn. The xanthating period in either machine, how- 
ever, is about the same—i.e., 2 to 2% hours. 

In the combination machine the dissolving operation 
proceeds immediately following the completion of xantha- 
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tion, but this dissolving process differs quite fundamen- 
tally from that conducted in the more usual method. In 
the latter, a solid (cellulose xanthate) is introduced 
into a comparatively large volume of solvent (dilute caus- 
tic solution) and the dissolution is caused by the shearing 
of the solid particles to increase the extent of surface 
which they expose to the solvent and by a vigorous agita- 
tion which assists the solvent to wear down the solid by 
errosion. 


COMBINATION MACHINE 


In the combination machine the start is made with the 
solid and the solvent is then introduced. This is a deli- 
cate operation requiring careful technique. Instead of al- 
lowing dilute caustic solution gradually to enter it is usual 
first to introduce gradually a fair concentrated caustic 
solution so as to cause a very gradual decrease in the 
toughness, or viscosity, of this rubber-like xanthate dough. 
Otherwise there would be the risk of the dough breaking 
up into a discontinuous mass. 

The gradual thinning down of this xanthate dough with 
concentrated caustic consumes another two hours and the 
top level of the batch is all the time getting further and 
further away from the heavy kneading arms. When the 
required amount of concentrated caustic has been intro- 
duced, the water valve is opened and the required amount 
of water allowed to trickle in for a period of another two 
hours, still further raising the batch level. This is the 
point which requires the most delicate technique, for, if 
the water is allowed to run in too fast, it is here that the 
doughy lumps of partial xanthate-viscose will break up 
into what the operators call “flounders and tadpoles.” At 
this point a secondary agitator in the form of a set of 
horizontal paddles with long teeth on their lower edges 
and suspended from a vertical shaft projecting down 
through the top center of the lid is caused to rotate, there- 
by giving a stirring action on that portion of the batch 
which is too high in the tank to be agitated by the heavy 
mixing arms in the bottom. At the same time, the heavy 
mixing arms are caused to rotate at a speed approximate- 
ly twice as fast as the slow rotation on which they were 
working during xanthation and during the gradual thin- 
ning down of the xanthate dough. 

The total operating period in this machine is about 6 to 
6% hours. The rotating elements are then stopped and 
the batch is discharged through outlet valves in the bot- 
tom into pipe lines leading to the blenders. About 15 to 


20 minutes is required to pump out approximately 750 
gallons of viscose. 


THE NEW METHOD 


By the use of a recently-invented machine, termed the 
Vollrath “Xantholver,” it is contemplated to conduct these 
two steps of xanthating and dissolving successively in 
one and the same machine, but by quite a different method 
and procedure than that described above. 

In the new machine, the alkali cellulose is gently stirred 
and agitated during the carbon bisulfide reaction to form 


the xanthate, so that instead of creating a tough, rubber- 
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like xanthate dough, a product of fibrous, crumbly nature, 
more like that obtained in the standard hexagonal churn, 
is formed. In consequence, there is only a very low con- 
sumption of power as compared with the kneading type 
of mixer, and the “Xantholver” can be of much lighter 
and less expensive construction. 

Upon the completion of the xanthate reaction, the en- 
tire quantity of dilute caustic soda solution required for 
the amount of viscose to be made is admitted at once, re- 
quiring no delicate control and technique, and the ma- 
chine is so designed that it will perform the process of 
dissolving the xanthate to form the viscose effectively and 
rapidly. 

Where the kneading type of combination xanthating 
and dissolving machine has four large packing glands ex- 
posed to the action successively of carbon bisulfide caus- 
tic soda, and viscose, the “Xantholver” has no packing 
glands exposed to any liquid or solid products. There is 
only one main shaft projecting downwardly through the 
dome-shaped cover of the circular tank, and the gland 


on this shaft is required only to be tight against carbon 
bisulfide vapors and air. 





Fig. 1—The Vollrath “Xantholver” with External Viscose 
Grinding Mechanism. 


The bottom of the machine is concave, when viewed 
from above, and the discharge valve (see Fig. 1) is lo- 
cated in the center at the lowest point, insuring complete 
drainage. The agitating elements 26 and 38 are so de- 
signed as to give mixing action both in the horizontal and 
vertical places and, at the same time, are given such a 
pitch and construction that when the machine is being 
discharged, the agitator is run in the reverse direction, 
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and the sweep 34 and the element 62 cause all of the vis- 
cose to pass quickly downward through the discharge 
valve. 

In operating the “Xantholver,” vacuum may be applied 
directly after the shredded and aged alkali cellulose 
“crumbs” have been charged and the door locked, in order 
to free the crumbs from any entrained air, thus permit- 
ting a more rapid penetration of the carbon bisulfide into 
the alkali cellulose. 

The method of: admitting the carbon bisulfide is by 
means of spray nozzle 16, which will distribute the bisul- 
fide over all the area of the batch which is all the time 
being gently stirred and tumbled. 

In dimension, the circular tank is of considerably 
greater diameter than depth, so that when the alkali cel- 
lulose undergoes the characteristic shrinkage in volume of 
approximately 3-1 upon the formation of xanthate, the 
agitating elements will at all times be equally effective; 
and similarly effective when the batch level rises again 
upon. addition of: the dilute caustic solution to form the 
viscose. The “Xantholver” may be constructed to take 
any size batch desired compatible with machine shop man- 
ufacturing and shipping facilities and the general condi- 
tions involved in sound machine design. 


SAVING TIME AND MONEY 


The total time required for conducting a batch through 
these two steps of xanthating and dissolving is 4 to 5 
hours and to obtain the most efficient operating conditions 
it is suggested that the alkali cellulose be conveyed from 
the ageing cellar by means of suitable automatic conveyers. 


The use of the Vollrath “Xantholver” affords a saving 
in capital investment, floor space, time, power consump- 
tion, wasted material and labor. It eliminates the fire 
hazards and the health hazards which obtain when using 
separate machines for xanthating and discharging the con- 
tents through the atmosphere of the work room into the 
mixing or dissolving machine. Also, it eliminates the 
necessity of exposing the cellulose xanthate to the atmos- 
phere and thus avoiding the formation of undesirable 
oxycelluloses. The approximately 2 per cent of excess, or 
unabsorbed, carbon bisulfide remaining at the end of the 
xanthating reaction may be exhausted from the “Xanthol- 
ver,” if desired, or allowed to remain, whereupon it will 
be dissolved largely in the viscose and carried through to 
the spinning operation, where it is liberated in the custom- 
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Fig. 2—Vollrath “Xantholver” with Internal Viscose Grinding 
Mechanism. 


ary manner through the chemical reactions taking place in 
the spinning baths. Discharge may be effected either by 
means of a gear pump or by compressed air blown into 
the top of the “Xantholver.” 

The machine is illustrated in two forms. Fig. 1 shows 
an element external to the tank for continuously grinding 
and pumping the xanthate-caustic mixture to produce vis- 
cose. Fig. 2 shows a mechanism incorporated within the 
tank for the rapid shearing of the xanthate particles and 
for creating vigorous circulation of the liquor. 

A circular, perforated, wash water pipe 24, fastened to 
the inner tank wall around the top, effectively washes 
down the machine after discharge. Air can then be blown 
through the same pipe, if it is desired to dry the tank be- 
fore admission of the next batch. A two-speed, reversible 
drive is supplied either for belts or indirect motor, as 
preferred. 


TECHNICAL NOTES FROM FOREIGN SOURCES 


Dyeing of Natural Silk 


E, Eloed—Mell. Textil-Ber. 16, 201 (1935)—A paper 
of theoretical import, but of great importance in many 
aspects. 

The author and his coworkers have worked and pub- 
lished upon the mechanism of the process of dyeing of 
silk, wool, and leather, tanned and untanned, with acid 
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dyestuffs. According to these studies, the process of ab- 
sorption of acid dyestuffs from acid solutions may be 
explained thus: primarily, as a result of the greater dif- 
fusive power of the colorless acid, a salt of this acid with 
protein is formed. When this condition is set up, the mem- 
branous structure of the cells becomes active, which fact 
involves the unequal partition of the dyestuff anions be- 
tween fiber and bath, according to the equation. 
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in which C, represents the H-ion concentration in the 
fiber, C, the H-ion concentration in the bath, and C, 
the dyestuff concentration in the bath. 
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According to 
this view, there exists a time-interval between protein- 
salt formation and the taking up of the dyestuff. These 
two partial processes can be considered as actually distinct 
in respect to time. It has been determined also, that the 
process of taking up of the dyestuff passes through a maxi- 
mum; a phenomenon which can be explained by the 
author's theory, developed in the sense of the Donnan 
membrane-equivalent. It has further been shown, that 
the chlorine ions, from which, primarily, the protein chlo- 
ride is formed, are displaced, during the process of actual 
dyeing, by the dye-acid ions—a further proof that a chemi- 
cal union is set up between the dye-acid and the protein of 
the fiber. It appeared, therefore, of interest to look into 
the behavior of substantive dyestuffs toward the same 
fibrous materials. These dyestuffs are, of course, for the 
most part the sodium salts of sulfonic acids; their par- 
ticular magnitude in aqueous solutions is essentially 
greater than that of the acid dyestuffs. It should then be 
expected that these dyestuffs, corresponding to their acid 
character, should behave similarly to the acid dyestuffs, 
while on the other hand they should, in their action upon 
the protein fiber, display the phenomena which would 
correspond to their colloidal character, and accordingly 


deviate to some extent from the findings with the acid 
vestuffs. 





According to assumptions prevalent at present, substan- 
tive dyeing takes place with cellulose by interaction be- 
tween the supplementary valences of the hydroxyl groups 
of the cellulose, and the corresponding supplementary 
valences of the substantive dyestuff. Apparently, for this 
view to be possible, the dyestuff would have to consist of 
long chains of atoms, which could attach themselves to 
similarly extended cellulose chains (which at once neces- 
sitates a choice between the old and the new concept of 
the cellulose molecule, unless a further assumption, that 
of micellular aggregation, be made). Whether or not the 
colloidal character of the substantive dyestuffs explains the 
difference in their action from that of molecularly-dispersed 
dyestuffs, must remain still undecided for the time being. 

Natural silk, in the weighted or unweighted condition, is 
easily dyed substantively. Natural silk also displays, as 
cotton, an extraordinary developed “fibrous structure” ; 
that is, Roentgenographic examination shows that the crys- 
tallites are arranged in a position parallel to the axis of the 
fiber. It seems natural to suppose that the linearly ar- 
ranged particles of the dyestuff would attach themselves 
to the linear crystallites of the silk-fiber substance by sup- 
plementary valence-bonds. On the other hand, it is doubt- 
less possible that the substantive dyestuffs, in acid solu- 
tion, can react chemically with the protein of the silk 
(really with the amino-groups of the protein) in the same 
way as do the acid dyestuffs. The question involved in 
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the present paper is, which of these two possibilities is 
the one actually taking place? 

It has already been shown that, with increasing H-ion 
concentration of the dyebath (pH = 5 to 1), the taking up 
of substantive dyestuffs by silk steadily increases. This 
fact accords with the results obtained by the author, in 
reference to the absorption of acid dyestuffs by silk. From 
this latter case, however, the action between substantive 
dyestuffs and silk differs, in that no maximum of absorp- 
tion could be determined with increasing pH concentration 
of the dyebath. Apparently, in strongly acid conditions, 
the dyestuff flocculates, and is then adsorbed rather than 
absorbed ; and this process involves a greater taking up of 
dyestuff, which would mask the maximum to be looked 
for. In this region of pH concentration, the two proc- 
esses, chemical, and adsorptive or purely physical, take 
place side by side. Whether, in solutions of a lower acid- 
ity, the chemical or the physical process predominates, can 
not yet be decided. 

Work was carried out upon unweighted silk (results 
given in six tables), and upon weighted silk, and also 
upon the weighting material itself (stannic phosphate- 
silicate) (two tables and three graphs). 

The author’s conclusions are as follows :— 


1—The taking up of the dyestuff depends upon two 
factors: the protein substance of the silk, and the inter- 
action between dyestuff and the weighting agent, the latter 
also taking up dyestuff. 

2—The protein-substance, in weighted silk, takes up less 
of the substantive dyestuff than of an acid dyestuff, ap- 
parently because the weighting substance itself involves 
relations with the supplementary valences of the protein, 
or else, through the presence of the weighting agent, the 


diffusion of the less dispersed substantive dyestuff is hin- 
dered. 


3—In strongly acid solution (below about pH = 3.5) an 
interchange between weighting agent and substantive dye- 
stuff takes place, and brings about a greater absorption of 
dyestuff, than is the case with acid dyestuffs. With the 
latter, this interchange with the weighting agent is absent. 


4—It follows that, in an acid bath, the substantive dye- 
ings are to be ascribed to the interchange between dye- 
stuff and weighting agent and are dependent upon the 
“equality” of the nature of the subdivisional state of the 
weighting agent. In baths above a pH of 3.5, such an 
influence is not detectable. 


5—The dyeing with acid dyestuffs in weakly acid or 
neutral baths is a more sensitive matter than in ordinarily 
acid baths, and can be disturbed through the possibly 
uneven deposition of the weighting agent (in yarns) as a 
result of the local differences in the pH value. This local 
difference in pH value can be caused by the weighting 
agent containing sodium in its complex, and in a difficultly 
dissociable form. 


The work discussed in this paper was carried out by 


N. Balla. 


NEW PRODUCTS=TRADE NOTES 


@ BRITISH CORONATION SHADES 

The long awaited eight new British 
Coronation shades recently issued by the 
British Colour Council, rushed here from 
London on the last trip of the “Queen 
Mary,” have all been matched on cotton, 
wool, silk, rayon and acetate fibers in the 
laboratories of the National Aniline & 
Chemical Company, Inc. 

General formulas for producing these 
shades on all textile fibers are available 
at any of its branch offices. Specific for- 
mulas for the individual manufacturer’s 
particular materials will be furnished 
promptly upon receipt of a sample of un- 
dyed material. 

A color card showing the authentic 
shades on rayon may be secured through 
any of its branch offices. 


@® CHEMICAL INDUSTRY MEDAL 

The Chemical Industry Medal of the 
Society of Chemical Industry will be 
presented to Dr. Walter S. Landis at a 
joint meeting of the American Section of 
the Society of Chemical Industry and the 
American Chemical Society on November 
6, 1936. The medal is awarded annually 
for valuable application of chemical re- 
search to industry and will be given this 
year to Dr. Landis for his work in the 
chemistry and economics of the fertilizer 
industry. Dr. Landis will present a paper 
entitled “Concentrated Fertilizers” and 
Dr. M. C. Whitaker will speak on the 
subject of the Medalist. Dr. D. D. Jack- 
son of Columbia University will make the 
presentation of the medal. The meeting 
will be held at 7:45 p.m. at the Chemists’ 
Club, 52 East 41st Street, New York City. 
A dinner in honor of Dr. Landis will also 
be held there immediately preceding the 
meeting, starting at 6:15 p.m. 


@ QUARTERLY PRICE LIST 

The quarterly price list of the R & H 
Chemicals Dept. of E. I. du Pont de 
Nemours & Co., Inc., for October has re- 
cently been distributed. 
able upon request. 


Copies are avail- 


@ GENERAL RELEASE 
General Dyestuff Corp. announces re- 
lease of the following new product: 


Nerol GGL—a new acid black brought 
out by the I. G. and offered to the trade 


CLASSIFIED 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 


or less per insertion. 
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by General Dyestuff Corporation. The 
dyebath is best prepared with weak acetic 
or formic acid and exhausted, if neces- 
sary, with sulfuric acid. Full greenish 
blacks, said to be of good fastness to 
perspiration, water and_ sait- 
water, are produced. It is believed that 
this product should prove of special in- 
terest to the knitting trade. The fast- 
ness to light is said to be fairly good. 
It is further claimed to exhaust well from 
a neutral bath and is recommended by the 


washing 


manufacturers for union dyeing; it has 
also good affinity for silk. Circular I. G. 
1207. 

@ REMOVE OFFICES 

The George Chemical Co., Inc., an- 
nounces the removal of their offices on 
October 3rd to the International Build- 
ing, 630 Fifth Ave., New York, N. Y. 


@ RESEARCH INSTITUTE’S ANNUAL 
MEETING 

The seventh annual meeting and dinner 
ot U. S. Institute for Textile Research, 
Inc., will be held at the Waldorf-Astoria 
Hotel, Thursday, Nov. 5. The formal 
meeting of the corporation for presenta- 
tion of reports and election of directors 
will be held at 11 A. M.; a conference 
sponsored by the Research Council will 
start at 2 P. M., and the annual dinner at 
7 P. M. For the conference and dinner, 
programs of unusual importance are being 
arranged by the Committee on Meeting: 
W. W. Buffum, chairman, C. H. Clark, 


PLANT OF INDUSTRIAL COLLOIDS AND CHEMICALS, 


WANTED: Old established 


W. E. Emley and F. S. Blanchard. Tl 
Committee on Nominations is as follows 
W. E. Emley, chairman, Alban Eavensoi 
and Dr. H. DeW. Smith. 


@ NEW CHEMICAL PLANT 

For the past two months the Industrial 
Colloids Knoxville, 
Tennessee, have been reconditioning their 
plant located at the corner of White Ave- 
nue and 11th St., and have just completed 
This in- 
cludes some of the latest type of equip- 
ment for the 


& Chemicals, Inc., 


the installation of machinery. 
processing of specialty 
chemicals, such as new ester products, 
including the aryl and aliphatic (fatty) 
alcohols, new condensation products, new 
polymerization products and the like. This 
company will give its first attention to the 
textile trade, and executives of the com- 
pany state that they have orders for prod- 
ucts already on their books, and a most 
promising outlook for all the business 
they can handle. 

Industrial Colloids & Chemicals, Inc., 
has a Tennessee charter, with capital stock 
of $25,000.00. 


vice-president, in charge of plant opera- 


Robert Cowan, executive 


tion is a chemist of wide experience, par- 
ticularly in the production of textile prod- 
ucts, such as detergents, penetrants, sul- 
fonates, softeners, sizings, and _ finishes, 
and other specialties. G. M. Ellis, secre- 
tary and treasurer of the company, was 
formerly vice-president in charge of sales 
of the Fulton Sylphon Company of Knox- 
ville. 


INC. 


Ro 


manufacturer of textile 


oils and chemicals wants a salesman for the Southern ter- 


ritory. An excellent opportunity is open to the right man. 
Only those with selling experience in Southern states and 
knowledge of practical application of products need apply. 
Write Box No. 926, American Dyestuff Reporter, 440 


Fourth Ave., New York, N. Y. 
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